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PREFACE 

TO THE FIRST i^DITION. 



The author of the present volume has been in the 
habit for many years of dosely attending to the Dis- 
eases of the Urine ; and the following pages exhibit ill 
outline of his observations on the subject. With hit 
ovm observations^ the principal facts and opinions af 
others have been likewise incorporated ; while, on thi 
other hand^ to avoid controversy, whatever appealed 
doubtful has be^ in general omitted without te* 
mark. 

It was his original intention to pre&c atk historieiil 
introduction respecting the urine, with a detailed ae^ 
count of the chemical experiments on which many isX 
his peculiar views are founded ; but upon reflection, 
he was induced to relinquish both these objects for the 
present, and to confine his attention chiefly to practi- 
cal points. Chemical details could not, indeed, be 
altogether avoided, because chemistry constitutes the 
very basis on which the whole superstructure is found- 
ed ; care, however, has been taken to render them as 
plain and concise as possible, and thus to present such 
a view of this part of the inquiry as may be intelligi- 
ble to the general reader. 
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IV PREFACE TO THE FIRST EDITION. 

To establish new views on medical subjects is almost 
too much for an individual to hope. The author, 
therefore, has chiefly confined himself to illustration; 
and, leaving it to the profession at large to establish 
his conclusions (if th#jr are capable of being establish- 
ed), rests in the mean time perfectly satisfied that 
justice will be done to his attempts. 

.^ The author's steady aim throughout his researches 
h^s been to arrive at truth; and whoever will direct 
hitn to this object, where he has failed to reach it, 
'iwdll be esteemed a fiiend. He never aspired to per- 
fection;, but if he has succeeded in throwing some 
light w the pathology of these important diseases— 
i£ he has burnished a clue by which their pathology 
may be still fiirther extended — if he even convinces a 
single individual, that it is impossible to know any 
ij^ing about the diseases of the urine, without re- 
peated and. careful examination of that secretion, he 
y^ not deem his labours altogether useless. 



SouthampUm'Slreely Bloomshuri/''Square, 
12tk December, 1820. 



PREFACE 



TO THE SECOND EDITION. 



Orgakic diseases of the urinary oigaas are so fee- 
quentt, associated wid. de™.gZnte of the urine 
itself^ tbat in a great variety of instances the former 
cannot be advantageously treated without taking into 
consideration the latter. Hence, with the view chiefly 
of offering some remarks in this part of the subject, 
the author has been induced in the present edition to 
give a summary sketch of the principal diseases of the 
kidney and bladder.* 

In this edition also an attempt has been made to 
recapitulate the practical inferences dedudble from 
the phenomena and properties of the urine. Before 
he made this attempt, the author was not aware of 
the difficulties he had to encounter ; and he regrets to 
say, that from the utter impossibility of giving an 
intelligible description of many of the appearances, 

* For an account of the symptoms of these organic diseases (in 
which, of course, little of novelty could be expected), the author 
acknowledges his obligations to various well known treatises^ 
and particularly to M • Soemmering's useful little book on the 
diseases of the urinary organs, to which old men are more parti- 
cularly liable. 



Vi PREFACE TO THE SECOND EDITION. 

he has not been able to render this part of the sub- 
ject so complete as he had anticipated. The author 
makes this avowal, lest on the one hand he should 
be accused of concealing what he knows ; while on 
the other, to obviate the charge of claiming for him- 
self a knowledge which he does not possess, he is 
equally anxious to state, that he has not the least pre- 
tensions to a ^ single &ct which the commonest ob- 
server may not readily learn to discriminate, provided 
he will bestow the requisite attention on the subject. 

Lastly, the author expresses his obligation to the 
President and Curators of the Royal College of Sur- 
geons, for their liberal admission to the museum of the 
tloyal College, to the splendid collection in which, 
and to the kind assistance of Mr. Cli^t, he is indebted 
for much valuable information, and particularly for 
many of the specimens of calculi represented in the 
annexed plate. 



4^, SiUikviUe^reet, Piccadilly ^ 
Mayy 1825. 
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DESCRIPTION OF THE PLATE. 



In the annexed plate the author has attempted to repre- 
sent the different species of urinary calculi, and at the 
same time to illustrate the laws of their formation, as de- 
duced by him from very comprehensive data published 
by others, as well as from his own observations. See 
chap, v, part. I, of this volume. 

Lithic Acid Series. 

Fig, 1, is an exterior view of the common lithic acid cal- 
culus. From a specimen in the Museum of the Royal Col- 
lege of Surgeons. 

Fig. 2j represents a fragment of a well defined crystal- 
line lithic acid calculus. In this variety (abstracting the 
colouring matters) the lithic acid is remarkably pure. It 
is not a very common variety, but when it does occur, some- 
times acquires very considerable magnitude, as was the 
case with the specimen of which this was a portion. 

Fig. 3, is a section of the common compact lithic acid 
calculus. The centre of this calculus, though not crystal- 
line, approaches in colour and purity toi^ig. 2; while its 
exterior laminae are much less pure, and of a paler colour, 
and contain, mixed with lithic acid, more or less of the 11^ 
thate of ammonia and the phosphates. From a spec! tp en 
in the Royal College of Surgeons. 



Fig. 4?, represents the common lithate of ammonia 



cnl' 



cuius. From a specimen in the Royal College of Surgeons, 
stated to have been taken from a girl seven years of age. 
See Med, Ckirurg, Trans, vol. x. p. 389 ; also p. 87, of this 
volume. 
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X DESCRIPTION OF THE PLATE. 

Fig. 5, is a portion of the section of a calculus consisting 
internally of the lithate of ammonia, and externally prin- 
cipally of the triple phosphate of magnesia and ammonia. 
This calculus was the second taken from Master S. whose 
case is described in this volume, p. 193. 

Fig. 6, is the entire section of a calculus containing, like 
the last, a lithate of ammonia nucleus, but surrounded by 
the mixed phosphates, or fusible deposite. It was taken, 
after death, from the bladder of a boy six years old, who 
had died from the irritation produced by it. 

Thus the changes, which this species of calculus appears 
naturally to undergo in its progress towards the phosphates, 
are, crystallized and nearly pure lithic acid ; compact and deep- 
coloured liihic acid; pale and impure lithic acid; lithate of 
ammonia ; the triple phosphate of magnesia and ammonia ; and 
the mixed phosphates. In the annexed plate different speci- 
mens have been chosen to illustrate this series; but it is to be 
observed, that the same specimen sometimes contains several, 
or even all, the varieties; while, in others, many of the va- 
rieties are often altogether wanting. The above order also, 
from particular circumstances, is in some cases liable.to.be 
more or less inverted, though the author has never seen an 
instance in which it has been completely inverted ; that is to 
say, in which the phosphates have constituted the centre^ and 
the lithic add the exterior of the calculus. The knowledge 
of this law in a practical point of view is of the utmost im- 
portance ; for as we can always tell very nearly by an ex- 
amination of the urine, what particular deposite prevails in 
it at any given time, we are thus enabled to form an opi- 
nion, not only as to what has, but what will very probably 
happen to our patient. 

Oxalate of Lime . Series. 

Fig. 7, is an exterior view of the oxalate of lime or mul- 
berry calculus. From a specimen in the Royal College of 
Surgeons. 
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DESCRIPTION OF THE PLATE; XI 

Pig. 8, represents an internal view of the same species of 
calculus. From a specimen in the Royal Ck>ll^e of Sur- 
geons. 

Fig* 9, is the section of a calculus, showing the alternation 
of the lithic acid and mulberry deposites. In the centre is a 
nucleus consisting principally of the lithic add. Exteriorly 
to this is the mulberry deposite; and to this again succeeds the 
lithic acid, which constitutes the whole external crust. From 
a specimen taken from the kidney after death, and for which 
the author is indebted to Dr. Elliotson. 

Fig, 10, is from a specimen in the Royal College of Sur- 
geons. In the centre is the lithic acid; then follows the 
mulberry, while exterior to the whole are the mixed phos- 
phates. 

Fig, 1 1, is an external view of the calculus composed of 
the mixed phosphates, ortheftisible calculus. From the 
Museum of the Royal College of Surgeons. 

Front this series we see that the lithic acid and the mul- 
berry deposites alternate with one another, which, as far as we 
know at present, is peculiar to these two species of calculus. 
The phosphates here, however, as in the lithic acid series, 
are always external^ or at least so very rarely constitute the 
centre of the mulberry calculus, that no instance of this 
circumstance has yet occurred to the observation of the 
author. 

Cystic Oxide and Phosphate of Lime Calculi. 

Fig, 12, is an external view of the cystic oxide calculus. 
From Dr. Marcet's work on Calculous Disorders. 

Fig, 13, is a section of another specimen of this rare 
species of deposite in the author's possession, and for which 
he is indebted to Dr. Henry of Manchester. 

The author has seen no specimen of this species of calcu- 
lus surrounded by the phosphates ; though an instance of this 
has been noticed by Dr. Wollaston, its discoverer. 



XII DESCRIPTION OF THE PLATE. 

Fig. 14, are specimens of the small rough variety of 
prostata! concretion, which usually occurs in that gland 
before any extensive disorganization has taken place. 

Fig. 15, 16, and 17, represent specimens of the porce- 
lainous variety of prostatal concretion, occuring in ab- 
scesse»ofthatqrgan. i^g. 15, is an external view. i%. 16, 
represents a section, and showing the radiating striae pecu- 
liar to the phosphate of lime concretion. Fig, 17, is a frag- 
ment, somewhat resembling a piece of bone or shelL These 
specimens were extracted by Mr. Brodie from the gentle- 
man whose case is mentioned in this volume, p. 237. 



It is to be observed, that in the above description the 
author does not take into account those thin white films 
which frequently exist between the different laminae of cal- 
culi, and which (except in a particular point of view only) 
have nothing to do with their general formation. 
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INTRODUCTION. 



Composition^ Sfc. of the Urine. — General Remarki 
on Urinary Derangements.-^^Division of the Sub* 

ject. 

In order to ex;hibit the peculiarities of the vaine^ 
and the morbid conditions to which it is liable, in a 
more striking point of view, I purpose, in the follow- 
ing sketch, to consider the various prinapleis vAAbU 
enter into its cmnposition, with referetfce to those 
entmng into the ooibposition ol the blood from wbi^ 
it is fimrm^d. Hence it will be necessary to premiiO 
a summary description of these two fluids. 

Biood is that weU-known red fluid existing in c^^ 
tain vessels (hmce denominated bloo^vessds), from 
whi^ all anioial products ai^e fiurmed. Its consist* 
enoe is spme^iidiat thick, and it has a saponacedua 
ieeL Its taste is shgbtly saline, and its odour pecu-» 
har, and more or less strong in different animals. 
Its specific gravity varies in the same animal at dif- 
ferent times ; but, generally speaking, the specific 
gravity of human blood may be said to be between^ 
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2 INTRODUCTION. 

1*030 and 1*055. Though hlood, as it circulates 
through the hody, seems to be a homogeneous fluid, 
it appears under the microscope to be heterogeneous, 
and presents the appearance of solid red particles^ of 
a globular figure^ diffiised through a colourless liquid. 
Blood, when refnbted from the body, in a very short 
time spontaneously undergoes a remarkable change, 
termed coagulation. By this process it is separated 
into a fluid of a yellowish colour and slight tenacity, 
enUed the* ^erumt and ilito a eoagulum, more or less 
Sfm, (ff H ^ark red colour, called the dot, or erassa- 
mentum. By a further examination it is found that 
this clot consists of a mixture or compound of two 
pfjyi^qqsl^b^^be 9i^tid red par ticks above-mtotioned, 
und a ¥fhite elastic filnrous matter termed^^riii.* 
. Oil expotttig th9< fli^d,. or serous portion of ;the 
tikmdt to tl^ tempc^rature of ab(mt 160^, it al$o 
l^oedmes a white' opbque adUd^ like the albumen om 
advOdlarly treated, and having similiu: properties. It is 
Qel^ however, pure albumen; for if it be cut into 
pieces, and placed in a Jannel, we shall find^ aftei! 
some hourS) a toiall quantity of fluid ooze hoxA it, 
wfaidh is incapable of undergoing coagulation by 
heat^ and possesses other peculiar properties. Thii^ 
fluid, which is termed tlie serosity, may also be 
obtained by boiling or well washing the coagulated 

* AccDrding to the recent observations of Mr. Bauer, the 
Jibrifij or coagulahle lymph, as it is frequently teriiied, originally 
exists in th6 bldod in the state of very minute tohite ghbtdes. — 
Phtlos. Trans. 1820, p. i. 



COMPOSITION OF THK URINE. 1 

Mmm in veato*. Various opinions hiVe boen nutish 
tained by difikrent chemists respecting the nfitutd 
and compOsdtion of this portion of the blood ; but it 
is admitted, I believe* by all, to omsist of Tari<>u8 
salts, and some peculiat animal matters. The most 
recent opinion oli the subject is tiiat of Berieliu% 
who states it to erasist of soda holding albumen iu 
solution, of muriates of soda and potash^ of lactate 
of soda, and of a peculiar animal matter which always 
accompanies the lactates*. 

filood then appears to consist of 

Waten 

Solid red partides^l Ffom Ihe similarity of their cheml« 
Fibriti V^^*^ properties^ termed by Berze- 

Mius, the albuminous principles of thfe 

A«>««^en, J blood. 

Lactate 6{ soda, atid some peculiar animal mat* 
ters, whichi accorditig to Bersielius, always 
accompany it. - 

Milriates of potash and soda. 
All of which, except the r^d particles, and perluqis 
the fibrin, are held in a state of solution whilst cir^^ 
culating in the living body. 

The ted particles of the blood, when burnt, yield 
bon, and a small proportion of the earthy phosphat(§s» 
Albumen and fibrin, when burnt, yield ttaees of the 
sulphates and phosphates, but -none of iron. Now 
dbumen is known to contain a small proportion of 
sulphur in some unknown state of combination ; and 
Bertei&us thinks, with great reason, that the sul- 
phates, phosphates, and oxide of iron, obtained by 

B 3 
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4 iNTROlmGTION. ^ 

m^nerating albumen, fibrin, and red particW Cif tbe 
Uood, existed originally in these principles m the 
states of sulphur, phoi^horus, caldum, and iron. 
' The i^dfic gmvity of serum has been stated to be 
lit a mean about 1*028. Dr. Marcet makes it a 
little higher, or 1*0295. The specific gravity of fibrin 
appears to be somewhat less, since it usually swims 
in- the serum; whilst that of the red particles is 
greater, as appears from their sinking in that fluid. 

The proportion of these ingredients to one another 
seems to vary considerably, at different times, in the 
blood of the same person. The most usual propor- 
tion of the crassamentum to the serum is about ! to 
3. Haller fixed the extremes at 1 to 1, and 1 to 4. 
The proportion of the colouring matter to the fibrin, 
Bcqnseli^s found in one instance to be as lr8 to 1 ; but 
the proportion is evidently very variable. ^ , 

Healthy human urine, when recently voided and 
still warm, is a transparent fluid of a light amber 
odiour. At this time its odour is aromatic, and 
somewhat resembles that of violets ; but the taste is 
bitter and disagreeable. As it cools, the aromatic 
smell leaves' it, and gradually gives place to another, 
which is peculiar, and well known by the name of 
urinous. In a few days, this is succeeded by an- 
other, which has been compared to that of sour milk. 
At length this also gradually disappears, and is finally 
succeeded by a foetid alkaline odour. . >. 

Healthy mine, when first voided, reddens litmus 
paper ; and has, therefore, been generally considered 



COMPOSITION OF THE URINE. 



as containing a free acid. Its mean specific gniTity 
has been estimated to be between 1*010 and 1*015. 
It is one of the. most heten^neous fluids knpwn, as 
the following results of an elaborate analysis by Ber- 
zelius will show. 1000 pai^ of healthy human urine 
consist of 



Water 9SS*0D 

i . rUrea SO-IO 

It Lithicacid 1-00 
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^ a V Pure lactic acid« lactate of ammonia^ and \ 

11. ] animal matters not separable from > 17*14 

these ' J 

Mucus of the bladder • • •SS 

Sulphate of potash S*7I 

■ of soda 8*ld 

Phosphate of soda • 2*94 

— of ammonia 1'6S 



I2 1 .. 



s 

-a 



>, 
I 



a 

«> 
a 



Muriate of soda. . . • • 4*45 

— -^ — - of ammonia 1*50 

Earthy phosphatesi with a trace of fluate of V , .^ 

lime I 

LSilex •(» 

1000-00 



Besides these ingredients, which appear to be essen- 
tial to healthy urine, this secretion in different dis' 
eases has been found to contain albumen, fibrin, and 
the red particles of the chyle and blood ; nitric add, 
various adds formed from the lithic, oxalic acid, ben- 
^ic add, and carbonic add; xanthic oxide, cystic 
oxide, Prussian blue ? sugar, bile, and pus. Perhaps 
what we have said on the composition of these two 
fluids will be rendered more striking by the follow- 
ing contrasted tabular view of their constituent prin« 
dpljBS,: 
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BliOOD 

Water. 

Albuine9> fibrin* 
red pi^rticles. 
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HeaUhy 
Water. 



Urins containBy • 

Diseased^ 



Urea. 
Lithic acid. 



Laplic acid, and its 
ficcompanying a- 
plraal matters. 

Si|1phur. Phospho- 
)rii9« Muriatic acid. 
I^luorine ? 



Potash. Soda. Lime. 
Magnesia. Silex? 
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Lactic acidy and its 
accompanying a- 
niraal matters. 

Sulphuric acid* 
Phosphoric acid. 
Muriatic acid. 
FJuoric acid ? 

Potash. Soda. Am- 
monia. Ltme« 
Magnesia. Silex? 

Mucus of the blad- 
der. 



Albumen. Fibrin. 
Red particles. 



Nitric acid. Erj'- 
thric acid. Pur- 
puric acid. Me- 
ianicacid? Oxalic 
acid. 9ensoicacid. 
Carbpnic acid. 
Also xapthic ox- 
ide. Cystic oxide. 
Prussian blue ? 
Sug^r* Bile. 



1 1 f 



■f n * ■ 



^-~" 



Pus. 



1. Water fonns the basis of the blood and mine, 
as well as of all animal fluids. When its quantity, 
however, is raised or depressed above or below a cer- 
tain standard, it becomes a source of disease, espe- 
dally in the urine. Thus there is sometimes a simple 
increase of the watery portion of the urine, while the 
other principles remain the same, or become much 
diminished ; as in hysteria and various nervous 
affections. Sometimes the increased flow of urine is 
accompanied by an increased proportton of a natural 
ingndi '^ *'"'««. or of uioiataxal ingredients, as 
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COMPOSITION OF THE UKINE. 7 

of albumen or sugar. On the other hand, the pro- 
portion of water in the urine is not unfirequentiy reff 
muoh diminished below the natural standard^ as Ui 
the various forms of urinary supipression. Sometimft, 
when the cause of this suppresdon is mechanical, dM 
uiine is simply diminished in quantity, while its 
composition and quaUties remain the same: at ether 
times the suppression is connected with deraage^ 
action of the kidneys ; and in these cases, while the 
porportion of water is diminished, those of the other 
ingredients are relatively much increased, as happ^be 
in vanous forms of gravel and calculus. Watery 
urine is usually limpid and colourless, and may be 
readily known by its lew specific gravity, and the 
unnatural quantity in which it is voided. . 

3. Albumeth fibrin^ and the red particles^ which 
constitute the great bulk of the matters existing ia 
the blood, are never met with in healthy urine ; but ill 
some varieties of dropsy, and other diseases, the urine 
not only contains the serum of the blood, but the 
fibrin and red particles likewise pass through the 
kidneys unchanged. It may, howev^, be obeerved^ 
t^t the albuminous matters found in the urine aw 
usually more analogous to those of the chyle than ef 
the blood, as will be shewn hereafter. In the latter 
c^si^, t)ie luine is commonly of ^ pa}e colpii^, ajpid 
more ot less opaque. < 

Urine containing Mood derived from any other 
source than the kidneys, is, of coursiSi likewise a/%< 
mimus. 
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Albumiiicms' urine, on being exposed to a tern- 
INrrnture of about 150^, beicomes opaque, and depo- 
ijjlw itlus principle in a coagulated state. The pre- 
cipitate varies considerably in its appearance in 
different instances. Sometimes it is of a firmer 
Jtim&er, and siinilar to that formed' by the serum 
ofiiie Mood, from which, in this case, it may be sup- 
|i00ed : to/ba 'derived ; at oliier. tunes it is very deUcste 
aridrjfingile in its texture, and somewhat resemlAeg 
euiS, when it ntiay be -ihipposed to be .of ^ylous 
tgrighi. In/ some iiistanoes, the eflfects of' heat 
upon. albuminous uriiie are increased by the addition 
of? mtric. add. But the . most delicate tost of albu- 
milious Ji^tier in general is* dilute acetic aci4, and 
the prussiate.of piotash. 

i' S. l^rea. This principle is- peculiar to the urine, 
and is jTormed by the action 6f the kidney from some 
qi the tx>nBtituents of the Uood, perhaps the albu- 
meaOi*^ . The colour and other sensible qualities of the 
urine wcare formerly ascribed to this principle ; but 
BtrzcHos showed, many years ago, that urea was 
^jfilouriess ; t and in 18179 a paper was published by 
met ^ which it was shown that this principle is Mt 
dnly odourless, btit has no remarkabk smell nor tatti^ 
'She foUowing is a ammnary account of its properties : 

' ' * An attempt has biton lately made to show that urea is found 
)i| the blood when tlie kidney is removed. BiiBelia d^s Scieoees 
pprlaSoci^ Phtlomatique, &c. Jain, l«jK. 



f . View^ tht.Pm|r<MMi and Pratent tState of Ajaifn^ Chemis" 
tiry, p. rOi: ^ 

X Med. Chimrg. Transactions, viii. p. 589. 
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*^ Urea most commonly assmnes the fonn of a four- 
sidied prism. Its crystals are transparent and colour- 
leas, and have a slight pearly Instre. It leaves a aeii- 
sKtion of coldness on the tongue, like nitre. Its 
saieU is &int and peciiliar, but not urinaus. ' It is 
neitber sensibly acid nor alkaline. It undergoes no 
apparent change on exposure to the air, except in 
very damp weather, when it slightly deliquesces, hot 
does not seem to he decomposed. ExpoaiMl to a 
gtroiig heat, it melts, and is partly decomposed, and 
pordy sublimes, apparently unaltered. The spedAt 
gqivity of its crystals is about 1*850. 

** Water at 60^ dissolves more than its own we%lit 
of urea ; and the solution exposed to the air for 
several months underwent no change.* Boiling 
water dissolves any quantity of it whatever, and the 
urea does not appear to suffer any change at this 
temperature. Alcohol (specific gravity *8I6), at a 
mean temperature, dissolves abotut i20 per cent.; and* 
at: a boiling temperature, more flian its own weight ; 
and the urea separates, on cooling, in a crystafiiaed 
form. It is very sparingly, if at all, soluble in sol- 
phuric etiher, or the essential oil of turpentine, thoui^ 
these: fluids are rendered opaque by it. 

** The pure fixed alkalies and alkaline earths de- 

*. When the solution contains the least imparity, the urea 
18 speedily, decomposed, and converted into the carbonate of 
tmipoDia; this ha4 hseo long known, but the faet has been 
lauly more prledsely determined by Vanqndtn. AnariM 4t 
CMtate-SI de Ftiysiiqiie^ XXV. 423. 
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eompofie it when heat is applied and water present. 
Tile result is diiefly carbonate of ammonia. It unites 
'^Mi most of the metallic oxides. Its combinaticm 
with the oxide of silver is greyish, and detonates en 
being heated, and the oxide is reduced. It does net 
seem, however, to be alone capaUe of decomposing 
any metallic salt ; but in order to effect the unii^, 
the aid of double affinity is necessary. It combines 
with nitric add, and forms a crystallised ccmipound^ 
but sparingly soluble in water, and which has been 
long 'known to chanists. . It forms also a simihi: 
compound with oxalic add. In neither of these 
oonipouiids are the adds neutralized." 

An excess of nrea in the urine seems to be charao* 
teristio of a peculiar fiirm of disease, to be described 
hereafter. The mode which I commonly use to deteot 
Ml excess^ is to put a little of the urine into a watdu 
glaw, and add to it carefully nearly an equal quantity 
|]f pure nitric add, in such a manner that the add 
IshaU subdde to the lower part of the glass, from its 
gyeatar specific gravity, and allow the urine to float 
Ame it. If spontaneous crystallization takes place, 
ma^ exeeius df urea is indicated ; and the degree ef 
excess can be inferred, near enough for practical puiir 
pdseSy by the greater or less time which elapses before 
the crystallization takes place, which time may vary 
from a few minutes to two or three hours. Sudi 
urine is commonly, but not always, of a pale colour. 
, I kuQW of np dUease ch^raqt^ed ]by ^ dimini^h^^ 
proportion of urea. It is true, that in diabetes, and 
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some other diseases of the urine, very litde mM is 
sometimes present ; bnt the same holds with respeet 
to the other principles, many of which axe deficient 
in sUoii urine as well as urea. Henoe tibe ahsenoe of 
urea can aoareely be considered ae characteristic. . It 
has hem said, also, that in hepatitis this prind]^ is 
^fident; but this by no means accords with my 
4i$xperienoe. In fact, I am disposed to assert tb»t 
^snerally in this disease there is an exqesi of mca in 
the urine, rather than a deficiency. 
^ '4r. Litkic acid. Lithic, or uric add, is |iot found 
in the Mood ; but it appears to be a amstant constir 
tiAent of healthy uHne, in which fluid it exists in a 
state of solution at all ordinary temperatures. In a 
pathological point of view, this acid is, paliaps, of 
more importance than any othar. I shall therefore 
enter rather minutely into its history under the twie 
following hteds 2 a. Its mode of existence in healthy 
urine ; b. The modifications which it is capable of 
imd^rgoing. 

a. It has been before stated, that fresh human 
urine reddens litmus paper, and that in eonsequemie 
it has been supposed to contain a free add. In 
inquiring into the cause of this i|ckUty> Beraelius 
remarks, '' as by the laws of diemicpl a^nfty the 
adds of the urine will unite with any alkali that may 
be present, and saturate themselTes with it in ftfat 
order of the fiMrce of tibdr respective affinities, it 
must 'ftUow, that whoa the quantity of alkaft is 
insuffident to i^turate f^I ttw %44p present, the 
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weskcfit acids must be those that will remain uncom- 
bined and will give the urine its add properties. 
These, therefore, must be the lactic bxiA the uricJ" ^: 
Thus it appears to be the opinion of this eminent 
chemist, that the lithie acid exists in the urine, at 
least in part, in a free state, and, consequently, that 
it is'Ii^ in solution merely in virtue of its soluHKty 
in water: and this I believe is the general opinion 
upon the subject. On reflecting upon this bpinixm, 
however, it seemed to me very improbable, for the 
.Sallowing reasons : — First. According to the ana- 
lysis of BerzeKus, 1000 parts of healthy urine con- 
tain in solution one part of lithie acid; but Dr. 
Henry, states, that one part of lithie add requires, at 
60?, at least 17S0 parts of water to dissolve it. Now, 
how are we to reconcile these two statements, on the 
sufiposition that Uthic acid exists in die urine in a 
free state? Secondly. The addition of any acid to 
the urine, even the carbonic, as is well known, throws 
down the lithie add. How is it possible to explain 
;tili8.ffict» except on the supposition that the new. add 
oombtnes with something retaining the lithie add in 
solutloti, whid), being set at liberty, is thus incapable 
of remaining any longer . in solution, and is conse- 
quently predpitated in the solid form. Thirdly. 
There is no instance known in which lithie add is 
fscreted in a free state: Inrds, serpents, ftc always 
j»3ete it in combination with a^mnTiift ; in tbe gouty 
^itiUurtone it is secretai itt comhtmitiyii iwt> aoAu 

* Med. Chirurg. Tms. iii. p. H^. 
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To suppose, therefore* that the human kidney se<Mt«i 
lithic add in a free state, is to suppose an exceptiiiki 
to a law which appears to be very general. Lastly. 
The Uthate of ammonia often does exist in lai|;e pro* 
portions in human urine, as is proved by the faet thit 
many of the amorphous sediments consist chie^ of 
that compound, as will be shown hereaft^. On re- 

• • • 

fleeting upon these circumstances, I was induced to 
make some experiments on the subject, the result of 
which has been such as to render it probable that the 
lithic add in healthy urine exists in a state ci eom« 
bination with ammonia, and that in reality this fluid 
contains no uncombined add at all. 

Thus, with respect to the solubility of lithic add 
in water, I find that this prindple, when pure, requires 
about six times more water to dissolve it than has 

• • • 

been stated by Dr. Henry, or at least 10,000 times 
its own weight at 60^; a.£Eu;t which adds much to 
the improbabiUty of the common opinion. On the 
contrary, the lithate of ammonia requires only about 
480 times its weight at the same temperature; and 
if to the solution any add be added, the lithate ii^ 
immediately decomposed, and the add predpitated in 
the solid state ; just as happens to the urine when 
dmilaily treated. Further, the lithate of ammonia, 
when in solution, reddens litmus paper ; and what is 
singular, and scarcely would have been expected, is 
likewise capable of existing in the same solution with 
a solution of the super-phOsphate of ammoma, which, 
as is well known, has likewise the property of red. 
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dwing UtidUs paper. Novr^ as the Jihoi^^tob '^ 
ratiher super-phosphate of ammonia exists ih heall&Jf 
urfaie, this&ctf taken in conjunction, with the oth^rsi 
enables Us to account Terjr satisfactorily for tbe 4rtW 
imtK)rtatit points in question, namely^ the property idf 
reddening litmus papetf possessed by that fltlid^ and 
also for the permanent state of solution in which the 
lithic acid is held in it ; both of which appear inexi^ 
plieable on the common opinion. Further^ if we 
evaporate healthy urine slowly, as^ for example, under 
the repeiy^ of an air«pump^ with sulphuric acid, thi 
Utl)4te of ammonia is deposited on tiie sides of ihi 
vessel in abundance^ in the £(»mi of an amorphous 
sedinient ; wherdas^ if this acid existed in the urine 
in the ir^ state, it should be deposited in a . piuw 
crystallised form« Lastly, the supposition that the 
lithic acid exists in the urine in the state of lithate. of 
am?nonia^ will liable us to throw considerable light 
oit tbe phenomena presented by the urine in different 
diseasesi as wiU be shown hereafter. 
' b. On the changes which lithic acid is capable of 
undergoing. — 1. Wheti nitric acid^ diluted with 
about an equal bulk of water, is poured upon pure 
lithic aoid^ and a moderate heat is applied, aU effer- 
ii[escence t£|kes plae^, dnd the lithic acid is dissolved. 
If ^we concentrate this solution by a gentle evap<»ta^ 
tion^ we obtain transparent colourless crystals, which 
have been found to constitute a peculiar acid, and 
have been hence named by M. Brugnatelli, who first 



. COMPOSITION OF THE URINE. If 

dfiieribed them, erythric acid.* S. If into a strong 
Mdution of these crystals in water, whilst boiling hot^ 
we carefully drop pure ammonia, the solution acquirts 
a beautifiil purple colour, and crystals of purpuraH 
qf ammonia speedily b^n to form and subside* 
3. If these crystals are treated by means of potash 
and sulphuric acid, in a manner formerly described 
by me,t pure purpuric acid is obtained in the fSurm 
of a yellowish or cream-coloured powder. Such is a 
part of the series of changes Ivhich lithic acid is capa* 
Ue of undergoing, and apparently does undergo, in 
the human body in diiBRsrent diseases, either by thd 
action of the kidney, ot the natural operation of thd 
Various principles existing in the urine upon oM 
another, as we shall now attempt to explain. :|: 

' The amorphous^ or uncrystaUized sediments, ittU* 
ally denominated pink and lateritiotis sedimentSi and 
supposed by Proust to constitute a peculiar acid# 
which he named the rosacic, have beeii long knownit 

* Giornale di Fisica, 1818. f Philos« Trans. 1818, p. 420^ 
j: Another principle apparently connected with lithic acid has 
been found in one instance by Dr. Marcet, in a specimen of 
Uack nrine, and for which, from its properties, the term nielank 
acid has been proposed. See Med. Chirurg. Trans* %iU 37* la* 
stances of black urine have been frequently alluded to by 
auUiors^ and indeed a condition of the urine which would be 
xfUigafl^ considered as black is not very uncommon. But-thiif 
modifiisailon of disease described by Dr. Marcet^ in the above 
paper, is^ I am satisfied, exceedingly rare, and I doubt if it had 
bee.n ever before notic^d ; certainly not at least in a way to 
render it easily tecoghi^ed. 
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These I find, by welUknown metliods, to consist 
essentially of the lithaie of anrnwrna, and sotnetiines 
of the lithate of soda. They owe their colour partly 
to the colouring matter of the urine, to be described 
hereafter, and partly (in some instances appaiently 
almost entirely) to the purpurates of the same bases. 
I acknov^ledge that it is difficult, or indeed almost 
impossible, to prove these latter points by direct 
experiment; but the following observations will, I 
think, place their truth beyond a doubt. 

When pure lithate of ammonia is diffiised through 
fireah healthy urine, it attracts to itself a portion of 
the colouring matter of that fluid, and faDs down m^ 
the state of a yellowish powder. But if the least 
quantity of a solution of an alkaline purpu,rate be 
added to the urine, such is the affinity of the lithate 
of ammonia for, this colouring substance, that it 
immediately attracts the purpurate to itself, and 
assumes the form of a red or pink powder, more or 
less deep, and varying in tint according to the purpur- 
rate employed. From these observations it is evident 
that, if ever the purpurates exist in the urine when 
amorphous sediments are precipitated from it, these 
sediments must necessarily become more or less tinged 
by them. To establish the point in question, there- 
fore, we have now only to render it probable that the 
purpurates do exist in the urine under certain cir- 
cumstances of disease. 

I have shown elsewhere,* that the pink and late- 

* Med. Chirurg. Trans. i\, p. 481. 
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ritious sediments occasionally contain nitric acid in 
«OTne peculiar state of combination. Now the pur- 
puric acid^ or rather the purpurate of ammonia, is 
wly lithic acid modified by the action of the nitrie 
acid. If, therefore, nitric acid and lithic acid exist in 
the urine together^ it is exceedingly probable, or 
rather certain, that at the temperature of the human 
body, a portion of the lithic add will be acted on by 
the nitric add, and converted into purpurate of am^ 
monia. These facts,- then, especially when taken into 
account with the absolute identity of tint, are, I 
think, suffident.to convince every unprgudiced reader 
that the pink amorphous sediments owe their oolour 
chiefly to the alkaline purpurates, though from Ihe 
circumstance of their bdng merely as it were dyed 
with the purpurates, these cannot be separated, and 
thus actually be demonstrated to be present. 

In some forms of disease the urine does really 
contain an uncombined acid, as will be presently 
shown ; and in this case the lithate of ammonia is 
decomposed, and the lithic add deposited in a cryst- 
tallized form, and nearly pure ; thus constituting the 
disease called gravel. 

The lithic acid and its compounds may be easily 
detected by the above singulu: properties. When 
they exist abundantly in the urine, this fluid is almost 
invariably of a deep colour ; and if at the same time 
a free acid be present, the urine is for the most part 
unusually transparent, and free from mucus. 

8. Ojpalic acid. This acid is neither found in the 
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blood nor in healthy urine. It is secreted in some 
forms of disease ; but whether in a free state is not 
known, as it always occurs in combination with lime, 
which, from its great affinity for that earth, it may be 
supposed to get from the urine. The oxalaU of 
limey in some rare instances, appears as gravel, some- 
times as an amorphous sediment, and not unfrequently 
forms calculi. When burnt, it yields quick-lime ; or 
if boiled with an excess of sulphuric acid, the oxalic 
acid may be obtained in a separate state, and thus 
be jreadily distinguished by its properties. 

• 9. Benzoic acid. This acid does .not exist in the 
blood nor in healthy human urine. It has been stated 
by Scheele to exist occasionally in the urine of chil- 
dren ; but this is doubted by Berzelius, and I think 
with great reason, as I have never myself met with 
an instance of its occurrence. Proust informs us that 
this acid may be obtained from the urine in which it 
exists by concentration. It may be easily recc^iaed 
by its proneness to assume the crystallized form and 
by its volatility, properties not possessed in common 
by any elementary principle existing in the urine. 

• 10. Carbonic acid. This acid has been stated by 
Mr. Brande to exist in the human urine ; but the 
opinion was caUed in question by Berzelius. Some 
experimeots, however, of Dr. Marcet, render it pro- 
bable that under certain circumstances carbonic acid 
reaUy exists in this fluid ; * and I have myself seen 
small calculi discharged from the bladder composed 

'* Essay on Calculous Disorders, p. 1.59, first ed. . 
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principally of the carbonate of lime. The existence 
fi£ this acid in the urine may he shown by placing it 
under the receiver of an air-pump, with lime-water, 
in the manner described by Dr. M arcet. 

11. Xanthic oxide. This name has been given 
by Dr. M arcet to a substance constituting the chief 
bulk of a smkll renal calculus. It does not exist in 
the blood, and has never, as far as I know, been 
observed in the urine but in one instance, and conse- 
quently must be extremely rare. It seems to be 
nearly allied to lithic acid. 1 1 derives its name from 
its property of yielding a lemon yellow colour when 
treated with nitric acid, a property by which it may 
be distinguished.* 

12. Cystic oxide. This substance is peculiar to 
the urine, and sometimes forms entire calculi. Such 
calculi are rare. Cystic oxide may be distinguished 
by. its solubility in alkalies, and most adds, and by 
the characteristic odour it yields when burnt. It 
is however very little soluble in acetic acid, hence 
when it exists in the urine it may be readily preci- 
pitated from that fluid by vinegar. 

13. Sugar. This principle is not found in the 
blood even of individuals labouring under diabetes, 
in whose urine it exists in the greatest abundance ; it 
is not a constituent of healthy human urine, nor, 
what is curious, has it to my knowledge ever been 

* A substance supposed to be prussian blue has been in some 
rarer ins^ces met with in the urine. See N. Act. NnjU Ciur, 
viii. Obs. 21 ; also. Archives :Gen. Mai, 1823. 

• C 2 
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found in the urine of any other animal. The sugar 
of diabetic urine differs in its appearance from com-^ 
mon sugar, and approaches more nearly to the sugar 
of grapes. A large quantity of sugar may, for the 
most part, be readily discovered by the sweet taste 
which it imparts to that fluid ; but when in small 
quantity, its presence is with difficulty detected. 
Urine containing sugar, is generally pale coloured, 
has a speciHc gravity above 1.080, and its natural 
ingredients are much diminished in quantity. 

14. BUe. In certain diseases, and particularly 
jaundice, this fluid seems to find its t\7ay into the 
luine in small proportions. Such urine is generally 
of a deep brownish red colour when in considerable 
quantity, and viewed by transmitted light ; but when 
examined in small quantity, it has sometimes a 
greenish appearance. A piece of white linen is well 
known to be stained yellow by such urine ; and the 
addition of muriatic acid renders it green. Of the 
two, the latter appears to b6 the most unequivocal 
test, when it produces its proper eflfects, though these 
will sometimes not occur for several hours, or even 
days, and sometimes not at all. 

15. Lactic (tcidj and its accompanyiug animal 
matters. These principles, according to Berzelius, 
0$:istb^th in the blood* and the urine; thus passing 
through the kidney without undergoing any change. 
According, to this eminent cheniist, also, it is chiefly 
to ihese .pFinoiples that the firine owes its I5ensi))}e 
qualities of smell and colour ; and he ascribes like- 
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mvt prinbipftUy to the presence of pure lactic acid iti 
property of reddening litmus paper, as befiwe stilted. 
I ivould not be understood to deny either of these 
]p(^nt8 ; but I confess I have never been able to satisfy 
myself of them so completely as I could wish. We 
hiave seen above, that the property of reddening 
litmus paper possessed by the mine, may be accounted 
for on other principles ; and as to the colour of the 
urine, I have stated that this appears to be sometimes 
owing, in part at least, to the presence of the purpu- 
rates. I admit, however, the existence of a colouring 
|Mrinciple in the urine, besides the purpurates : but, as 
fiit a« I know, it has never been obtained in a sepa-* 
rite state.* The colour of the urine is liable to 

,* I have sometimes thought that a great many of the pheno* 
mepa presented by the colouring principle of the urine cannot 
ha explained, extept on the supposition that it is of two distinct 
kinds. Thuis, if we add pure lithate of ammonia to healthy 
urine, we find that it invariably acquires a certain colour, more 
or less deep, and precisely of the usual tint of lithic acid calculi. 
If we perform this process repeatedly, by adding fresh portions 
df the lithate of ammonia to the same uHne, we find that the 
lithate of ammonia is rendered paler and paler every time, and at 
length ceases to acquire colour ; yet, what is singular, that the 
apparent colour of the urine is very little different from what it 
waiB al first, Now^ hdw tte we to explain this circumstance, ex-( 
cept upoa the supposition that there are at least two speciies of 
colouring matter in the urine; one of which has an affinity for 
the lithate of dhimonin, and the other none at all ? It is to the 
first of these species of colouring matters that lithic acid calculi 
appear chiefly to owe their colour ; and the tint is very peculiar 
and characteristic. The other species of colouring matter ap- 
pears to be ill defined, and of uncertain composition : yet both 
of them are evidently somehow or other connected with lithic 
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be modified by the nature of the ingesta, and a variety 
of other circumstances. 

The cause of the peculiar smell of the urine has 
never been explained; but it is probably connected 
with some undefinable compound into which, if I am 
not mistaken, sulphur, phosphorus, and azote, largely 
enter. The smell of the urine also, as is well known, 
is liable to be much affected by various articles taken 
into the stomach, as asparagus, turpentine, &c. 

16. Sulphur. Sulphuric acid. Sulphates. Sul- 
phur exists in the blood in minute quantity, appa- 
rently as a constituent of its albuminous principles ; 
but sulphuric acid is not met with in that fluid. 
Sulphur also appears to exist in some pequliar state 
of combination in the urine ; but by far the greatiest 
proportion of this principle exists in the urine as 
sulphuric acid, in combination, of course, with the 
alkaline matter present. I do not find that sulphuric 
acid has ever been suspected of being concerned in 
the production of any morbid condition of the urine ; 
and I believe it never has been observed to form (in 
eombination with lime, for instance) any sensible 

acid, as they soon disappear after that principle becomes deficient 
in the urine, as in diabetes, when the phosphates are deposited 
in excess, &c. in which diseases the urine is invariably of a pale 
colour. Hence it is npt improbable that these different colour- 
ing matters are intimately connected with one another, as well as 
with lithic acid. 

Brugnatelli has made some remarks on the colouring matters 
of the urine ; but they are very little to the purpose. Giomale 
di Fisica, i. p. 132* 
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proportion of urinary calculi or gravel. This would 
seem to show that variations in the quantity of this 
principle are more limited than those of some other 
principles found in the urine, which is probably the 
case. I think, however, that, I have seen a case 
where the sulphuric acid, in a free state, acted re- 
motely as a precipitant of the lithic acid. The gentle- 
man in whom this occurred was corpulent, and subject 
to eructations, which he compared to bilge water ^ and 
which probably contained sulphuretted hydrogen. 
The presence of sulphiuic acid in the urine may be 
shown by its yielding a precipitate insojuble in nitiic 
acid, on the addition of the nitrate of barytes. 

17. Phosphorus. Phosphoric acid. Phosphates, 
Phosphorus, like sulphur, appears to exist in minute 
quantity both in the blood and urine ; and probably^ 
like that substance also, as an element of some of 
the constituent principles of these fluids. Phosphoric 
acid exists in the blood in very minute quantity, if 
at all ; but in healthy urine it is met with, according 
to the best analysis, in about the same proportion 
as sulphuric acid. lu a pathological point of view, 
phosphorus and its compounds particularly claim our 
attention. I am not acquainted with any disease 
connected with the simple absence of phosphorus and 
its compounds from the urine ; though the existence 
of such a disease is not improbable, when we consider 
that health is always accompanied by the due separa- 
tion of a certain proportion of these principles from 
the economy. On the contrary, cases where this 
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told and its ebmjmunds €:sist in the urine iti i^xeeiMi 
Mre by Ho mean^ Uncdinmon.* Phot^horic acid, how- 
ever, becolneis mtoi^t formidable when the earthy bad^^ 
hxAe^ and magnesia^ are secreted in greater abundati^ 
^an iiatnral; whidi, by combining with the aeid, 
^m ihisbliible phosphates, and thud constitute by 
&i th6 most distreisldng Ispeci^s of gravel wd ealctdus. 
lb hetdthy urine this acid, like the sulphuric, appeairs 
to exist |>iin(^pally in uHion with potash, soda, and 
attimcniia^ and partly, ptsrhapd, with lime aud mag^ 
flesift ; the di£ferent salts being, ftotn the excess of 
add, in the state of superphosphates. Phosphoric 
acid is shown to exist in the urine by its yielding, 
ydth the nitrate of barytes, a precipitate soluble in 
nitric acid, and again precipitable from that acid, by 
ammonia, without decomposition. 

18. Muriatic acid. Muriates. The munatic 
kcid^ in combination With soda and potash, occurs both 
in the blood and in the urine; thus appearing to 
pass through the kidneys unchanged. This add 
and its compounds formeriy appeared to be of less 
importance in a pathological point of view than any 
bther similar prindples existing in the urine; but 
since the unexpected fact has been ascertained, that 
muriatic acid in a free state exists abundantly in 
the stomachs of animals during the process of diges- 

* 

* Instances are on record, wliere the urine has contained so 
much phosphorus as to render objects dipped in it luminous in 
the dark. See Ephem. Nat. Cur. Dec* L Ann. vi. & vii. Obs. 193. 
also Ann* de Cbimie; Fev* 1814>. 
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tion,* I have attended a little more closely to the ap-^ 
pearance of this principle in the urine^ and am disposed 
to l^lieve, in consequence, that it is the cause of the 
precipitation of lithic acid gtavel from the urine 
more frequently than any other acid. I do not mean 
to say, that it is the immediate cause of the preci{»-> 
tation of this acid, for in moist instances it acts like all 
powerful acids do under similar circiunstances, namfely» 
by liberating the weaker acids, which are thus enabled 
to act in their turn, and separate those having stiU 
weaker affinities than themselves. Thus, in the present 
instance, the muriatic acid may be supposed to sepa- 
rate the lactic, while the latter precipitates the lithic, 
&c. If this opinion be well founded, as I believe is 
the iase^ the muriatic acid may be considered as of 
tery great importance, not only in a pathological but 
a physiological point of view ;' for. if the jnuriatic 
acid found in the urine in such instances be supposed 
to have its origin in the digestive organs, we see at 
once the reason why the deposition of gravel is so 
liable to be influenced by the derangements in geu^ 
ral, and more especially by the acidity, of the stomach. 
Another circumstance of a negative character in- 
deed, connected with the present subject, seems to 
corroborate this opinion. In several cases (in shorty 
in every one in which I have made the experi^ 
ment) I have found the quantity of muriatic a6id 
exceedingly diminished, and sometimes even al- 
most entirely wanting, in the urine of persons at 

* See Philos. Trans. 1824. 
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the point of death. Now though this circumstance 
"Was unquestionably to be referred in part to the dimi- 
nished quantity of muriate of soda taken for some 
time previously by the individuals in these cases, 
there can be no doubt, that it depended in a much 
greater degree upon the total inactivity or annihila- 
tion of the functions of the stomach. The muriatic 
acid may be shown to exist in the urine by the white 
curdy precipitate insoluble in nitric acid, which is 
formed when the nitrate of silver is added to it, after 
the sulphuric and phosphoric acids have been re- 
moved by the nitrate of bary tes or lead. 

19. Fluoric acid is said by Berzelius to exist in 
the urine in small quantity, combined with lime ; 
but, as far as I know, this observation has not been 
verified by any other chemist. It may be detected 
by its property of corroding glass. 

20. Soda. Potash. Ammonia. The two fixed 
alkalies, as before stated, exist both in the blood 
and the urine, in union with the sulphuric, phos- 
phoric, muriatic, and, according to Berzelius, the 
lactic acids. Ammonia exists only in the urine, 
apparently in combination with the muriatic, phos- 
phoric, and lithic acids. No disease is known to 
arise from the excess or defect of the fixed alkalies ; 
but the deposition of the earthy . phosphates in. the 
urine is almost always accompanied, if not imme- 
diately produced, by. an excess of ammonia. Hence, 
in a pathological point of view, this is a principle 
pf the greatest importance. Sometimes, however, 
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ammonia exists in the ' urine in great abundance in 
the free state, when the phosphates are not in excess, 
but even less than usual. The most frequent source 
of the excess of ammonia is the lurea, as will be more 
particularly pointed out in the next paragraph. The 
alkaline salts may be obtained from the urine by 
evaporating it to dryness. There is no test fo 
»dl^ b«.L sit, Z be recog-azed ,y their fonn 
Potash may be known by the insoluble precipitate t 
forms with the muriate of platinum ; and ammonia 
by its volatility, and peculiar odour. 

21. Lime. Magnesia. Silcx. Lime and magnesia 
exist both in the blood and the urine ; but in very 
different states. In the blood they appear to enter, 
perhaps as elements, into the composition of the 
albuminous principles ; and hence cannot be obtained 
without combustion : in the urine they occiur chiefly 
in the saline state, apparently, as before observed, 
in union with the phosphoric acid. I am not 
acquainted with any disease characterized by a defici- 
ency of these earths in the urine ; but the most dis- 
tressing and dangerous form of calculous complaints 
is connected with, and, indeed, immediately arises 
from, their excess^ namely, the deposition of the 
earthy phosphates. In this form of the disease, the 
earthy bases seem to be separated in a much greater 
proportion than usual ; while the quantity of phos- 
phoric acid is relatively diminished. This deficiency 
of phosphoric acid, however, does not seem to arise 
from a deficiency of phosphorus, but from some de- 
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feet in th« t^ygenating operation of the kidneyi^ by 
which that principle is pennitted to pass thrdugh 
them ufitdmnged : for the urine under these cireum** 
stances often seems to contain, in some unknown 
state of combination, even .more phosphorus thui 
natural. The urea, also, in this form of disease, 
exists in great abundance, but in some peculiar and 
apparently imperfect state, by which it is rendered 
Extremely prone to decomposition, and liable to be 
converted into the carbonate of ammonia.^ Hence 
the urine in this disease is either naturally alkaline, 
or speedily becomes so ; and this excess of alkali 
eon tributes to the union of the earthy bases with 
the phosphoric add present, and their consequent 
deposition in the form of phosphates. Urine con- 
taining an excess of the phosphates, is generally of 
a pale colour. 

The phosphates of lime and magnesia may be 
precipitated from the urine by ammonia : the phos- 
])hate of lime usually appears in the state of an amor- 
phous powder ; the phosphate of magnesia, which 
conibineis with Hie iimmonia, and thus forms a triple 
phosphate of magnlesia and ammonia, in the form of 
minute ctyslals. 

Silex has been stated to constitute urinary sedi- 
ments, and even to form a part of urinary calculi in 
dome instances : but this assertion requires to be bet- 

* The fixed alkali in combination with the mucus commonly 
present on these occasions in great abundance; seems to be a 
chief cause of the dec6miK)6ition of the urea. 
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t^ authenticated than it is at present, before it om 
deserve credit. This earth, however, ordinarily px- 
ists in the urine iu minute quantity, according to 
Berzelius ; but he supposes it to be derived from the 
water which we drink, which is not improbable. It 
may be readily . distinguished by its insolubility ini 
all acids except the fluoric, and by its other welU 
known refractory properties. 

Besides these there are two other principles met 
witli in the urine, namely, mucus and pus, which, aU 
though not products of the kidneys, require, from their 
great importance, to be considered here ; and, first, of 

22. Mucus. This principle is derived from the 
mucous membranes lining the urinary organs, and is 
always met with in minute quantity in healthy urine. 
Its chief importance, however, is in a pathological 
point of view, and when, from disease or other dr* 
cumstances, it is inordinately increased, or changed 
in its properties. 

Mucus, as derived from different parts of the 
body, seems to differ considerably in its nature ; 
though, after all that has been done on the subject, 
it must be confessed that its chemical properties 
are but imperfectly understood. Generally speak? 
ing mucus is insoluble in water, though it possesses 
the property of absording a large proportion of that 
fliud, and of becoming thus transparent, and assuming 
a glairy appearance. It is also insoluble iu aoetio 
acid, nor is it coagulated by boiling. These proper* 
ties B^^iently distinguish mucous from dbumimoug 
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matters. In diseased states of the bladder enormous 
quantities of mucus are sometimes separated, the 
properties of which differ considerably from those of 
the healthy secretion, though I am not aware of any 
chemical tests at present that will give us much as- 
sistance in distinguishing the various diseased states 
of this secretion from one another. A great deal of 
important information, however, may be frequently 
derived from the different appearances assumed by 
this principle,: some of which will be pointed out 
hereafter, though by far the greater part of them 
will not admit of description, but can be learnt only 
by observation and personal experience. 

23. Pus. This principle is sometimes met with 
in the urine in great abundance. When nearly pure 
and unaccompanied by mucus, or when it contains 
blood, it may be supposed in general to be derived 
from an abscess. Most frequently, however, it is 
accompanied by mucus. Indeed mucus and pus (or 
something so like pus that it cannot readily be 
distinguished from it) a so nearly^ related as to 
run into each other by imperceptible ^ades ; and 
when the mucus is in excess, or has preceded the 
pus, we may almost always conclude that some por- 
tion of the mucous membrane lining the urinary organs 
is the common source of both. At present I know of 
no test of easy application that will in all instances 
enable us to distinguish these two principles. Pus, 
however, when well marked, may be readily dis- 
tinguished from mucus by being composed of parti^ 
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cUs. Hence when diffused through a fluid, whidi 
it readily may be, the fluid is rendered opake, though 
upon standing the pus subsides again to the bottom of 
the vessel in a state anore or less pulverulent, and the 
fluid assumes its transparent character. Some fur- 
ther particulars respecting this principle will be found 
in a future part of this volumci 

General Remarks. 

From the preceding sketch we find .that the most 
striking differences between the blood and the urine, 
is the complicated nature of the latter. The asto- 
"uishing variety of substances formed from such a 
.paucity of materials, naturally leads us to reflect 
upon the vast extent of the operation of the kidneys. 
On considering, however, a little more attentively, 
the nature of the operations of these organs, we shall 
.find, as Berzelius has justly remarked, that acidifi^ 
cation constitutes the chief feature in them. Thus, 
the sulphur and phosphorus of the blood are converted 
by the kidneys into sulphuric and phosphoric acids ; 
a new add, the lithic, is generated altogether, &c 
Such, then, evidently is the natural and healthy 
operation of these glands. We find, however, that 
in certain forms of disease, this acidifying tendency 
is carried to excess, and nitric acid, oxalic acid, &c. 
are produced. On the other hand, it is occasionally 
suspended, diminished, or altogether subverted ; and 
unchanged blood, or albuminous matter ; neutral 
substances, a^ urea, or sugar ; or even alkaline sub- 
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stances, as ammouia, lime, and magnesia, are sepa* 
rated in abundance ; and the phosphorus and sulphur 
at the same time pass through the kidneys without 
being acidified. 

With respect to the mode in which all the dif* 
ferent substances existing in the urine are naturally 
combined, it is impossible to state any thing with 
certainty, except generally that the several acids di- 
vide the alkaline bases among themselves in the order 
of their respective affinities and quantities. The 
greatest difficulty which occurs among the salts, is 
with respect to the phosphoric and lithic acids and 
their compounds. There can be no doubt, however, 
as formerly stated, that the whole of both of these 
adds are in combination with some base or bases; 
otherwise the lithic acid could not be retained in 
solution. Yet the solution of these compounds red- 
dens litmus paper very strongly ; showing that the 
adds, though in a state o( combination, are not in a state 
of neutralization (two very diflPerent things, though 
frequently confounded with each other) ; and we can 
only explain this by supposing that the affinities of 
the elements of the different salts are so balanced, 
that the ammonia of the super-lithate of ammonia, 
for example, is held too firmly in combination by its 
add to be separated by the phosphoric acid of the 
auper-phosphates. 

With respect to the intimate nature of secretion, 
or the manner in which the constituents of the blood 
are changed into so many apparently different suIk 
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stMced, we know istill kfls at piesent thaii ef tbi 
Mihstinced themiielt^tt. Ttoe is nothings fao/wev^ 
thftt fbirt^ds us to inquire iiAtto the subjMt is &r m 
dimimsteiites will permit ; «»d by detinmnitig what 
can or leannot be, dr ttither what k or is iiot» di|li0 
by the organs in question, wo aiay, perhaps, be 9i}fHe 
hereafter to arrite at a eertain d^ree of kD^W« 
ledge oil the subject. This, however, is not jDf 
object at present; and I shall dose these obserF»« 
tions with a ftw rem^urks only on the modes in whidi 
fonctional operations are ni«M partiottkrly ooneenied 
in the i^xiduetion and modification of diseases. 

In the fint place there ean be little doubt that 
ftmctional operations in gen^^l, and more particu^ 
larly those of glands, are r^ulated aoe(^ng to certain 
laws, and thus necessarily dreumscribed within 
narrow bounds* It is indeed trm that extraordinary 
operations of a iricarious nattu^ are sometimes p^v 
formed by particular ofgans, but such occU^renoee 
slDi^rcely affect the general law ; and no one, I presume^ 
will readily assert that the kidneys, for e)tample, 
ean form any other substance as well as lithic add, 
iHr, what amounts to the same thing, can fmrm 
lithic add from any substance indiscriminately pre- 
sented tx) them. If this be admitted, the inference 
is obvious, that the kidneys must have the ingredients 
on whidi they operate, prepared foft them in siMne 
nnifimn manner $ and thus a series of preliminary 
operatidns is implied, eve^ one of whidi must be 
^■esnmed to be p^ifect, befote the kidneys ean be 

D 



34 ' INTRODUCTION* 

» 

supposed capable of performing their duty correctly. 
The cMef of these preliminary operations are digestion 
and assimilation ; and hence it becomes evident that 
if these important processes are in any way deranged, 
tlame of the kidney will be more or less affected. 

^Secondly* A disposition to diseases of the urinary 
system, as well as of the contiguous organs at the 
same time, seems to be frequently inherited. Of this I 
have seen many examples ; and it is often wonderful 
how curiously this tendency will be sometimes modi- 
>fied in different individuals of the same family : thus 
where a parent has laboured under disease of the 
kidney or bladder, one of the sons has been cut for 
the stone, another has laboured under disease of the 
retetum, the daughters have suffered from uterine 
affections, &c Indeed I have frequently remarked^ 
that when the males of a family have been subject to 
urinary diseases, the females have been more or less 
liable to diseases of the generative system. 
• Thirdly. Persons subject to urinary affections 
ofiben suffer from different forms of these diseases at 
different periods of their lives ; thus a person who 
has been subject to lithic acid deposites, will occa- 
sionally lose that form of diseased secretion, and pass 
mulberry calculi, and vice versd. And we shall 
see hereafter that every other form of deposite 
is liable to be changed by circumstances into that 
of the phosphates. Again, I have known the son of 
a father who died of diabetes exceedingly liable 
while a young man, to lithic acid deposites ; and on 
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tfae other . hand, have seen m instaiice' in which 
one of a &mily much troubled with lithic add depo* 
sites, died of diabetes, &c. 

Lastly. It may be remarked in general, that when 
acids are formed in excess by the kidneys, the urine 
is commonly small in quantity and high coilouredj 
and the .disease inflammatory ; when neutral or 
alkaline substances, the urine on the contrary is 
generally pale coloured and larger in quantity, and 
the diseases are those of irritation and debility. 

T]ie practical inferences to be drawn from these 
general remarks, which might be much extended, 
are most important, and should be constantly kept 
in mind. : From them we learn the deep seated and 
constitutional character of urinary diseases in general ; 
their intimate connexion with each other, and the 
important information respecting the nature of any 
particular disease, to be derived from the examina^ 
tion of the urine ; they guard us also against the 
absurdity of trifling with supposed specifics ; of 
considering the more rare forms of disease as anoma- 
lies, and, at the same time, direct us to inodes of 
treatment founded on precise and rational principles. 

Division of the subject. 

The diseases connected with the urinary organs 
seem to be naturally divided into three classes. 

1. 'Functional diseases ; comprehending all those 
affections arising from a deranged operation of the 
kidneys. - . 

D 2 
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^. MwhamcHi dii^s^ ; induding i^ those ftfisuif 
fimm the m^chwieid irritation of solid ^»reign bOctt«i^ 
as calculi, &c. 

i% Organic disease or those eonueoted with 
dimngatibatioii of sotne pi^oii of the uriUMry 
argttis« 

(X th^io threia tlasses the first may exist indep^ft-^ 
disntly of the two others* The second always imj^iM 
th& exiiileiice of the firsts afkd is very frequently 
complicated with the third. The third may exist 
ind&j^nd^tly of the others, but most generally it is 
oom^cated with the first) and very fi^uently with 
h^th thife first and iseoond. Thase circumstances 
ri^der it difficult, in a practical point of view, to 
follow the natural arrangement above-mentioned, and 
iieooidiiigly I fl^all consider the subject under two 
geneial heads only ; namely, functional diseases, 
comprehending, as before«>mentioned) all those affec* 
tions arising from a deranged operation of the 
kidneys, but induding likewise all sorts of mechanical 
deposites formed by and in those YMrgans, as gravel, 
kc, ; and, secondly, organic diseases, induding not 
only, as before-mentioned, all those connected with 
actual disorganization, but likewise all sorts of 
urinary concretions of sufficient magnitude to be 
termed calctdi. 

I. The first general class of diseases, according to 
this mode of dividing the subject, will naturally ar- 
range themselves under two heads, nunely, a. diseases 
in which principles soluble in the luine are morbidly 
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flemagad in quantity or quality} and b. diseases in 
which principles insoluble in that secretion are simi* 
larly deranged, 
n. The first of these divisions will include, 

1. Various forms of albuminous urine. 

2. Anonymous diseases^ in which an extess of 

urea is a characteristic symptom. 

3. Diabetes. 

b. The second division will include^ 

4. Lithic acid deposites. 

5. Oxalate of lime ditto. 

6. Cystic oxide ditto. 

7. Phosphatic ditto. 

II. The second general class will comprehend the 
following subjects : 

1. Origin and increase of urinary calculi in 

the kidneys^ with inflammation and various 
organic affections of these organs. 

2. Origin and increase of calculi in the blad" 

der, with organic diseases of this organ 
and the prostate gland. 

3. General observations on the periods of life, 

sea:, Sgc. subject to calculous affections, S^c, 
To these will be added, 

4. Practical 7^ules for determining the nature 

of the affection and its appropriate reme^ 
dies from the properties of the urine, and 
other symptoms ; being a general recapi- 
tulation of the whole subject under other 
points of view. 



• 1 



38 INTRODUCTION. 

The above may be considered as comprehending 
all the derangements of the urinary system at pre- 
sent known as distinct and separate diseases. Of 
minor derangements of sufficient importance only 
to be considered as symptoms^ it is not my inten- 
tion at present to treat, though many of these 
will be mentioned incidentally in the course of the 
present volume. 
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I. OF FUNCTIONAL DISEASES 



a. DISEASES IN WHICH PRINCIPLES' SOLUBLE 
IN THE UKINE ARE MORBIDLY DERANGED IN 
QUANTITY OR QUALITY. 



€HAP. I. 



Diseases in which the presence of an albuminfms 
Principle is the characteristic Symptom. 

The albuminous matters occurring in the urine 
may be considered as of two distinct kinds ; namely, 
chylous, and serous; in the first case they resemUe 
those constituting the chyle, in the second those 
existing in the serum of the blood. Of these two 
affections, the first, according to my observations, is 
the most frequent ; the last is much more rare, or at 
least much more difiicult to distinguish. It may, 
however, be remarked, that strongly defined instances 
of either variety of these affections are not very com- 
mon; and that by far the most frequent form which 
the disease asi^mes seems to be of an intermediate 
character; that is to say, the albuminous mrattars 
partake in some degree of the properties of both 
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those of the chyle and serum, though generally mor- 
of those of the chyle, 

Ii) the first of these forms of disease, or chylous 
urine, the ^bumiQQUs priuciples sometimes exist in 
very large proportion, in which case the urine under- 
goes a kind of spontaneous coagulation ; but most 
frequently their quantity is small, when they are held 
in «cllutioii in it. In these cases the urine is ahbost 
invaiiably pale coloured, and of moderate or low 
specific gravity. Occasionally it is opalescent when 
voided ; and in all instances, on being exposed to 
the action of heat, it becomes opaque, and deposites 
flakes of albuminous matter. It is prone to decom- 
position, especially what is passed spme time after 
ineals, which is generally nidjre loaded with albumi- 
nous matter, and consequently possesses all the above 
pcoperticflr in a more eminent degree, Sometiines 
what i» voided at this time throws up a sort of 
ereamy mattw upon its surfi^co, after standing some. 
time. This a£S^tioti of the urine exists in every 
possible degree, ftom barely perceptible traces of w 
albuminous principle to perfect chyle. 

With respeot to the symptoms^ it will be occi^ 
simially found* that an albuminous condition of the 
urine exists to n cojisiderabla extent without the con^ 
sciousness of the patient. Genially, howev^, there 
18 a. frequent desire to pass water, and for th« most 
jporii decided diuresis, I have never Jknown album!-* 
BOQi urine nfttend^ by positive pain, thoiigb thepa** 
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iKiUe seiUMttions, whicfh render him oonseious that all 
18 not right. In severe cases, where the drainage 
from the system is greater than natural, there are, as 
might be expected, an inordinate craving for food, and 
other symptoms somewhat resembling diabetes. 

The following interesting case presents an extreme 
instance of this afiection. As such are very rare, I 
shall give rather a minute account of th^ urine in iti 
different states :-~The patient was a married womani 
about thirty years of age. The disease first made its 
appearance about twelve months before, and pro- 
ceeded gradually. Her appetite was greater than 
natural, and she had some other symptoms of dia« 
betes; but her general health seemed very little 
^ected; and almost the only inconvenience ihe 
experienced was a constant difficulty of passing her 
wata:, owing to the coagula which &rmed in ihcr 
bladder blocking up the uretlira. 

November^ 1818, I recdived three specimens iif 
this woman's urine* namely, one voided in the monw 
ing, another a little after breakfiwt, and a third in 
the evening. 

The first specimen, voided in the morning, con* 
fisted of a solid jelly-like mass, or eoagdum, of a pale 
amb^ colour. This coagulum was of an extremely 
Aflicate texture ; and, on being sulmiitt^ to a gentle 
pressure, or even allowed to drain, parted with a 
brg^ proportion of a sexous fluid of the colour above, 
^rationed, and at the same time became exoeedingfy 
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reduced in bulk, and assumed the appearance of a 
red fleshy-like mass of a fibrous texture^ which, 
upon examination, was found to have all the pro- 
perties of the fibrin of the blood, mixed with a few 
of the red particles of the same fluid. The specific 
gravity of the serous portion was 1*019. Its smell 
was very faintly urinous. It did not affect litmus or 
turmeric paper ; and although it contained a large 
proportion of albuminous matter coagulable by heat, 
it yielded distinct traces of the presence of urea. 

The second specimen, voided after breakfast, re- 
sembled the first in its general characters, but differed 
from it in some minor particidars. Thus the serum 
was more of a whey colour, the fibrous coagulum was 
less, and more compact and firm, and contained, 
entangled in its texture, a larger proportion of the 
red particles of the blood. The specific gravity of 
ifhe serous portion was only 1*01 24. It contained^ 
however, a considerable proportion of albuminous 
matter, though it did not coagulate by heat. It 
contained also a sensible proportion of urea. 

The thurd specimen, voided in the evening, after 
an early dinner taken about noon^ was the most 
remarkable, tend so closely resembled chyle in all 
respects, that I am doubtful, if it had been brought 
to me as a specimen of that fluid, whether I should 
have discovered the imposition. It consisted of a 
solid coagulum of a white colour, and assuming the 
shape oi the vessel, like blanc-mange.. On being 
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submitted to a gentle pressure, and permitted to 
drain, tbe residual solid portion was, like that of 
the others, small in quantity, but whiter than the 
coagula of the other specimens. It was, however, 
intermixed with strings of a firmer consistence, and 
of a red colour. The serous portion was white and 
opaque, like milk ; and on being heated, and per- 
mitted to stand at rest for some time, threw up a 
substance Upon its surface very like the cream of 
milk, and which, like that substance, was found to 
contain a considerable proportion of a butyraceous 
principle. Its specific gravity was 1*0175 ; and its 
smell was not urinous, until after it was concen- 
trated by evaporation, wh^n it became slightly so; 
and in this state yielded faint, though distinct, 
traces of the presence of urea. It was not coagu- 
lable by heat, though it contained abundance of 
albuminous matter, chiefly, however, in that state 
in which it exists in the chyle, and which I have 
elsewhere denominated incipient albumen.* One 
hundred grains of this serous fluid, evaporated to 
dryness, left about* seven grains, half a grain of which 
only was soluble in alcohol, and consisted of urea, a 
little fatty matter, and the other principles commonly 
found in all animal fluids; while the remaining six 
grains and a half consisted chiefly of the imperfect 
albuminous and fatty principles above mentiotted, 

* Annals of Riilosojphy, xiii. Ip. 20. 



44 ALBUMINOUS URINE. 

with some salta. It burnt with a flame, yielded m 
odour i(«iething like that of cheese, and left a codl 
difficult to incinerate, but which, when burnt, was 
found to contain a considerable proportion of earthy 
salts, consisting chiefly of phosphate of lime. 

I had an opportunity of examining this w(mian's 
uriue after fasting twenty<four hours. The coagu- 
lum was now much smaller in bulk, and seemed tQ 
contain more red particles. The serous portion was 
nearly tfanaparent, and possessed in a considerable 
decree the colour and other sensible properties of th^ 
nrine« Its specifie gravity was 1*081 ; and it wan 
£oiniHi to contain abundance of urea, and a large pj?ch 
portion of more perfect albuminous matter than either 
of the other specimens. 

The above remarkable case occurred to my frieud 
Dr. Ellbtson, to whom I was indebted for the opporn 
tunity of examining the urine. From particular 
circumstances, no plan of medical treatment wag 
adopted, and he lost iHght of her till Novembefr 
1823, a pmod of Jbur years. At this time she ^p-^ 
peared in good health ; but^ iaformedv him.^^. t}iAt th« 
urine had remained in precisely the aanie stato ^er 
sinoe he had laat se^n her, and still continued so, mi 
that in the interim she had become pregnant, and 
borne a living child. 

By way of illustrating slighter cases of this form 
of disease, I shall relate one which occurred to me 
several years ago, before I had fprm^ the opinion 
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thht ehyte, itttd Ii6t blood, is occatlionttlly ihit feowce 
td the Aitominous principle. 

The patient was a man sixty-four yeans of a^ 
frequently dyspeptic, and subject to bilious obstrum 
ttons s a martyr to gout ; and had num^ous lithit 
concretions both in his hands and feet, tiis urifie 
Was first examined under a paroxysm of gout, before 
hny Cbdematous swelling had taken place, and found 
fedbuminous in a great degree. Its specific ^vity 
was 1*0141. It became turbid at 120^; and as th^ 
temperature advanced, formed heavy flakes. It con** 
tained very little saline matter, and possessed ottly 
slight traces of urea or lithic acid. After haWng 
been kept some days in the bottle, it acquired th^ 
smell of sour whey, and very strongly reddened lit- 
mus, evidently from the developement of acetin acid. 
The animal matter present differed from albumen, 
and approached in its prc^perties to curd, though it 
was evidently a substance distinct from eithd:: bk 
%hort^ it had all the properties of the imperfect 
albuminous matter found in chyle. 

The above case was first described by Dr. Scttda- 
more in 1816, when I had an opportunity of seeing 
the urine, which was frequently examined, and asceip- 
tained to remain in the same state for several yeaiis 
^terwards, when the patient was in his ordinary 
state of health. During this period the quantity 
secreted was always abundant, and its specific gravity 
generally varied from 1'0041 to 1*0076. 
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My chief object in briDging fcwward the above 
two cases has been, to demonstrate, from their well- 
marked character, the chylous origin of the albumi- 
nous matter present in the urine, a circumstance^ I 
presume, that no one who has attended to the subject 
can possibly question. 

A chylous condition of the urine may occur at all 
^es ; but those in whom I have seen the ordinary 
fprms of the affection most frequently take place have 
been past the middle age, of an irritable scrofrdous 
habit and impaired digestive powers, and who fre- 
quently have been free livers. In such habits more 
particularly, and perhaps in any under certain cir- 
cumstances, this condition of the urine may be ex- 
cited by a variety of causes, such as a long course of 
mercury, stimulating diuretics, violent passions of the 
mind, exposure to cold, &c. Frequently, however, it 
will be found that this affection cannot be traced to 
any particular cause. 

With respect to the tendency and danger of this 
affection we have seen that slighter degrees of it, in 
which the tendency may be considered as simply 
passive^ can exist for years, without apparently be- 
coming worse, or producing any serious effects on the 
constitution.^ The danger of the affection, however, 
must of course increase with its permanency and de- 

* Dr. Wells, in the paper referred to below, has rendered it 
probable that in one case the urine was albuminous for a space 
of nine years. 
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gree, though it Ynay he remarked, that even in the 
extraordinary case ahove related, which may fairly h 
considered as of an extreme character, the constitu- 
tional symptoms were by no means severe ; and, what 
is still more singular, and apparently characteristie 
of its simply passive character, it did not even seem 
to interfere with the important function of gener 
ration. 

From what has been said, it will be readily seen, 
that in this condition of the urine we can hardly 
lay down any specific plan of treatment, which must, 
therefore, depend very much on the nature of the dis- 
ease with which the affection happens to be compli- 
cated. Considered as a symptom, however, it may, 
in many instances, be useful in directing us to avoid 
certain remedies, such as stimulating diuretics, espe- 
cially those of the alkaline kind, &c. the employment 
of which, for the most part, will be likely to do 
mischief in this affection. Sedatives and tonics also 
may be occasionally useful 

With respect to the second form of albuminous 
urine, which we have termed serous, I am able to 
say very little. 

It has been supposed, that in such cases an 
inflam^matory state of the system is present, and that 
the separation of serum with the urine is analogous 
to the serous effusion that takes place from inflamed 
surfaces : hence Dr. Blackall has particularly insisted 
upon the use of this occurrence as a diagnostic symp- 
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UAfi, in directing the ui^ of the lancet in 8om^ eases 
rf dropsy.* 

tn the fim place, with respect to the existence of 
unaltered jseram in the tirine, it must be either of 
ra:re <MUrrsfnee, or x&ry cUfiicidt to dismminate; 
ftfr, as befin^e observed^ by far the greater proportion (yf 
the eases of albuminous urine that have fallen under 
my own observation, has seemed to me to belong 
rather to the chylous variety than the serdUs: I 
admit, indeed, that in a few oases of dropsy the 
albumiubttS matter appeared to posses more of the 
ttrous chatacter ; but eKcept in one or two instances^ 
in whieh the lithate of ammonia alisb abounded tn ^e 
urine in great quantity,! I ^uld not discov^ any 

* Dr. Wells hieid remarked, that in the dropsy, wliich isome- 
titn^ MlowS icarll^tioa, as well as occasionally in other dropsieai 
affections, retA blood is sometimes met with in the Urine ; and 
the same has been remarked by other authors. The notion also, 
that albuminous urine is *' connected with too great action in 
some part of the system/' seems to hare originated wtth Dr. 
Wtlli. ^Bee Transactioni of a Society for the Improvement of 
Medical and Surgical Knowledge, \o]. iii. p. 167, et seq. 

•J- Dr. W^eTls states, that he never but in two instances saw 
a pink-coloured sediment in albuminous urine, lliis circum* 
stance is not very cbmteoh^ but when it does occur, the urine 
presents an interesting phenomenon on exposure to heat; that is 
to say. It has the property of becoming opaque^ at both a high 
tttiA a Itm temperature, while there is an intermediate point at 
Wlildi it is perfectly transparent. The reason is obvious ; on 
coolings the amorphous sediment is deposited, thus rendering the 
urine opaque,BS in other instances; on exposing it to a temperature 
of about that of the hxmlan body, this sediment is redissolved, and 
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thing else* remarkable in these cases. In the cases, 
however, in which the lithate of ammonia abounded, 
the albuminous matter seemed not only to partake more 
decidedly of the serous character, but the strength of 
the pulse, and determination to the head, also suffi- 
ciently indicated the use of the UtiCet, which was 
employed freely with great advantage ; one of these 
cases, however, after all, terminated in apoplexy^ 
whidi proved fatal 

How £u: these remarks may militate in £ivour of 
Dr. Blackall's opinion, I do not know. For my own 
part, I confess my experience im this point has been 
limited^ and that I am unable to come %o any cet^ 
tain conclusion, on the subject, which jmigr^ iq^fiia^i 
in some d^ee, be considered as fidlit^ without, n^c 
present design* 

it becomes tramparerU ; but on continuiQg the heat the albcmii* 
nous matter begins at lofigth \Jb coagulate, and CKus it'ls l^ii 
rendered oj[Ni^. 
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CHAP. II. 

Diseases in which an Excess of Urea is the 

Characteristic Symptom, 

The proportion of urea in healthy urine is such 
that, on the addition of nifeic acid, no crystalliza- 
tion takes place till the urine is concentrated hy 
evaporation. In a variety of cases, however, the 
^ttantity of this principle is so increased, that the 
lihbve effect is produced without any concentration. 
This*, is always a mark of some derangement in the 
I^aI^,^ aiWJ'befcasionally appears to be characteristic 
tf'^oeWaiii'vairieties of disease which have prohably 
been frequently confounded with diabetes, and which 
it is my principal object to describe in the present 
c^amen before, Jioweyer, I proceed, I shiall briefly 
notice some other forms of disease in which the prou 
portion of urea is greater than natural, with the 
view of contrasting them with the diseases in ques- 
tion, and thus of rendering the distinction more 
complete. 

Whenever the specific gravity of the urine is high, 
for example, above 1-025 or 1-030, the proportion 
of urea, in common with the other principles, is 
necessarily larger than natural, and in this case 
spontaneous crystallization will frequently take place 
on the addition of nitric acid. This concentrated 
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state of the urine not unfrequently takes place in 
febrile and other diseases, and is quite unconnected 
with any disease of the urinary organs, imd appears 
to depend upon a diminished secretion of water only. 
Hence, although this abundance of urea, as in all 
other cases, may be considered as indicative of disease, 
yet in the present instance it is obviously no more so 
than the abundance of the other principles, and con* 
sequently leads to no particular plan of treatment, 
which must be regulated by the -general nature of 
the disease. 

In other instances an excess of urea, as compared 
with the other ingredients of the urine, is actually 
present. . This happens, for example, not luifre- 
quently in the urine of children and others depositing 
the phosphates. In such cases, however, more ob* 
vi,.us and urgent symptoms are commonly likewise 
prc^sent. Hence the symptom of excess of urea, 
though important, cannot be considered as character- 
istic and consequently should have little influence 
in directing our practice, which, as before, must be 
related by the more prominent symptoms. 

Those diseases in which an excess of urea may be 
considered as in some degree characteristic, do not 
appear to have been hitherto distinguished, but have 
been picobably confounded with other diseases, and 
particularly .with that form of diabetes which has 
been sometimes denominated diabetes imipitUu^ 
These diseases, however, differ cwsiderably froaa 
j^abetes^ as. the following observationa will Aow*: . 

E 2 
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The average apecifio gravity of the urine in thede 
complaints seems to be a little above 1*020, and 
occasionally to vary £rom 1*015 to 1*030. Most 
generally it is pale, but occasionally it iti high co^ 
loured, and exhibits somewhat the appearance of 
porter, more or less diluted with water; and this 
variety in appearance not unfirequently takes place in 
the urine of the same person. When first voided, 
it reddens litmus paper. For the most part it is en* 
tirely free from sediment^ except the mucous doud 
of healthy urine ; and the only remarkable property 
which it appears to possess is that of containing 
abundance of urea, so that on the addition of nitric 
acid, crystallization speedily takes place. Frtxm tb« 
quantity of urea present, it is very prone to decom-» 
position, and soon becomes alkaline, especially in 
warm weather. 

Tk^e is almost constantly in these diseases, « 
frequent and urgient desire of passing water both 
hyjnghli, and day. This desire is for the most part 
i^idently excited by actual diuresis^ or the increased 
quantity of urine ; but frequently it cannot be ascribed 
to this cause, as the quantity voided at one time is 
often by no means considerable; though in almost 
every instance that has Men under my observation^ 
the total quantity voided during any given time has 
i^peared to be gl:eater than natural The quantity 
apjpears also to be particularly liable to be incrttied 
by (iold weather, and by all causes prodnoing mentJd 
agitation There is sometiiMi a sense of weight 6r 
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'4till imnin the bftck ; but this is by no ineiml a wsh 
stunt symptom* Tha:^ is slso ocoasional initi^tioBt 
about the neok of the bladder, whiob sometiiiies 
extends along the urethnu The iimetioas of tfaet 
skin tsppwr to be natural ; at least in erery ease 
which has ocmie undear my own obsenrsitioft pen|^ni« 
tion has been Tathw easily induoed. The pulse it 
not affected. There is no remarkaUe thirstp not 
craving for food, except in extreme easest nor are 
the functions of the stomach and bowds mnch d^ 
ranged : hence fi)r the most part the tongue is elean» 
and the defections regular and apparently natural* * 

In most of the cases of this disease which have 
hitherto fallen under my own immediate observation^ 
the subjects have been middle-aged men, of thin aad 
spare habit, with a sort of hollow-^eyel anxiety of 
expression in their countenance ; free from gout and 
€onstitutional disease in general, and, as far as oould 
be ascertained, from any organic defect in the 
urinary oigans. In every instance they had been 
induced to apply for medical advice, not so much 
from the pain, as from the inconvenience^ of ihe 
disease, and the dread of its ending in aomefching 
worse ! and, what may be worth remarking, in sflveoral 
instances confessed that they had been addicted to 
masturbation from very early youth. 

With respect to the causes of this affection, they 
are doubtless very various : whatever debilitates the 
system, and particularly the urinary organs^ may 
give origin to it. Hence it may be induced by all 
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those drcumstances which give origin to albuindinous 
nrine^ diahetes, and the deposition of the phosphates, 
with which diseases, as we shall find hereafter, it 
seetns to be intimately connected. 

I have had no opportunity of ascertaining the 
pre^gress of these ' diseases ; but think it extremely 
probable that, if permitted to proceed, some of them 
will terminate in diabetes, or in a deposition of the 
earthy phosphates. There seems, however, to be 
eonsiderable variety in their s3rmptoms as well as their 
nature ; and I even think it probable that ftiture 
observations will make us acquainted with many 
diseases having this symptom of abundance of urea 
and those which generally accompany it, in comnion, 
though differing altogether in their nature in other 
respects. This want of uniformity in the nature of 
the disease of course precludes the idea of any uni* 
form plan of treatment, which must be adapted to cir- 
cumstances. In most of the cases, however, which have 
hitherto fallen under my own observation or know- 
ledge, sedatives, and particularly opium, have been 
the most efficient remedies; and by the judicious 
use of these, combined with other appropriate medi- 
cines, it is probable that in most instances the 
disease can be suspended, if not removed altogether. 
I select the following two cases, as illustrating more 
fully the preceding remarks. * 

The first case I shall relate, and which was indeed 
the one that originally drew my attention to this 
disease^ wMi^hiit: oC a gendaMn about forty years 
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of age, whose general appearance and oonstitutioiiaL 
habits coincided precisely with those above detailed* 
He had been subject to the complaint a oontideraUe 
time, but latterly it had much increased, and he had. 
now a very frequent desire to pass water^ eq^eoiaUy 
when under the . iniSuence of mental agitationw .or 
when exposed to the cold air* The unne was gena* 
rally of a brown porter. eolouTj,. and:<iiot.mudii;.nmre> 
abundant than natural. .Theq»ecife;giwity>'itf[tfaBi 
specimen I examined wtui I'fltaSgfei. . Ioitfmjfiocim<K> 
the lu-ea was moststnking^yjnilMiyjIarit, aM^thoraswil 
9iso a little lateritioiis. isedinteaiitr Cteratrionrilfr^he 
informed me tha^t: he parsed 'Murine iofl re- ven^pisle 
eokur, and in this case, it was 4ilore'BUindaa%^ ai4r 
was probably of muit^h less ipeoifiC'^vity^oaHe^ihaA 
no thirst, and the functionisyQf "Ae skin appeared to 
be natursiL - He had httdy,^ > Jiowevep^ - roooVered from 
a slight feveiish attack, and he &U occasionally 
some slight paiii. in the region of. the liver: tlie 
tongue was also slightly furred, abd the bqwela 
rather irregular. From the presence of these latter 
s3rmptoms I drew the conclusion that the affection in 
questicm was connected with some derangements of 
the functions of the liver, and of the general healthy 
and accordingly ordered him mercury in alterative 
doses, with purgatives and the other means usually 
had recourse to on such occasions. About a month 
afterwards I saw him again. The urine was now 
free from sediment, and its specific gravity was re- 
duced to 1-019; but it still exhibited the saraft 
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lirown colour, and the same great ejcceas of urea, as 
before ; and though his general healtli was evidently 
improved, the nrinary complaint was in oo degree 
diminished. He was now ordered a bitter infuaion, 
containing potash and opium, and to keep his bowels 
regular by the occasional use of the alterative laxative 
pills previously prescribed. Under this plan the 
complaint sensibly became better in a few days; and 
ia three weeks afterwards, when I saw him, was very 
consid^id[)lj«!diminisbcd. The urine was indeed 
tiie^fnante general appearauce as before ; but its coL 
was lighter, its specific gravity reduced to 1'0135, 
aud the proportion of urea, though still excessive, 
was diminished. By pei'severing in this plan for 
some time, he became almost entirely free from the 
complaint, and continued so for some months, when 
it returned again in a slight degree. Similar mi 
were again had recourse to, and it again yielded ^ 
since which time it has returned at intervals of 
months (more frequently during the winter), but has 
always given way to the use of opium in very mode- 
rate doses, as, for example, Gutt. x. or xii, of the 
tinct. opii in a glass of soda-water once or twice a 
day. It is proper, however, to observe, that this 
gentleman's urine, though much improved, has never 
become quite natural, either in its appearance or iu 
the proportion of the urea ; and I think it probable 
that the disease will be occasionally liable to return 
for some time at least to come. I cannot, howevMj 
venture to give a decided opinion respecting il 
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itmiinatioQ ; though I think it not unlikely that, by 
perseya^ance in the above plan of treatment, it may 
ultimately be conquered. 

The second case I shall relate, is one that oosurred 
at St Thomas's Hospital, to my friend Dr. EUiotson, 
who furnished me with the urine for examiaation 
every week, so as to enable me to ascertain the eflfeets 
of the ranedies employed. 

March 6, 1819. Rodman, aged fifty-five. 

Symptoms resembling those of diabetes.'«^Thare is a 
instant craving for food.*-**Sensation of cold over the 
body. — ^Frequent desire of voiding water, which in S4 
hours amounts to ihteen pints. 

The urine of this man was pale coloured. Its 
q^ectfie gravity was 1*020, and it contained a very 
large porportion of urea, but not the least partiole of 
saccharine matter. On standing it also deposited crys- 
tals of lithic acid. Ordered gr. I4- opii bis die.* 

March 20. — Feels much better. Urine reduced to 
two pints in 24 hours. Pergat. 

The urine was now somewhat deeper coloured, 
and deposited a copious sediment consisting partly 
of lithic crystals and partly of lateritious sediment. 
Its specific gravity was increased to 1*0844, evidently 
firom its having become more concentrated than na- 
iural. The quantity of urea was abundant, but not 
in the proportion in which the urine was concen- 
trated. 

* Opium was ordered in this case by Dr. £. on the supposition 
that the diseaso was diabetes. 
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This man became so well shortly after the above 
date, that he did not return again to the hospital 
till 

, August 19.— Disease returned six weeks ago. — 
Feels as ill as ever, — Very weak. — Bowels costive. 
*— Quantity of urine in 24 houi*s about four pints. 
Ordered opium as before* 

The urine now was transparent. Its specific gra- 
vity was 1:0231, and urea was abundant. 

Under the above plan he agciin became speedily 
better, and soon afterwards ceased to attend at the 
hospital. In September of the following year, how- 
ever, he again applied to Dr. E. on account of 
another and verj^ different disease. The specific 
gravity of the urine was now 1-0282. It abounded 
in lithic acid, but contained no excess of urea ; and 
he had been quite free from his former complaint for 
upwards of twelve months. 

These two cases may be considered as exhibiting 
the extremes of this form of disease, which, from 
subsequent experience, I am disposed to believe is 
rather uncommon. I have, however, seen several 
intermediate grades of the affection, sometimes dis- 
tinctly matked, and at other times variously compli- 
cated with different complaints requiring other 
treatment. In one instance it occurred in a young 
man whose mother and uncle had laboured under 
diabetes. In another, it preceded the deposition 
of the phosphates in the urine — thus apparently 
pointing out some analogy with these affections, as 
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before noticed, and as will be more particularly shown 
hereafter. In most instances sedatives formed a part 
of the plan of cure, and were always found to be more 
or less beneficial, particularly when the quantity of 
urine was greater than natural. Purgatives and alte- 
ratives also were generally found useful. In one in- 
stance, chiefly by way of experiment, I ordered 
copaiba; but it decidedly increased the complaint, 
which I apprehend will be found to be the case with 
all stimulating remedies. 
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CHAP, III. 

Diabetes. 

The term diabetes, implying simply an increM^ 
flow of urine, is applicable to any disease in which 
that symptom is present in a remarkable degree. 
This general use of the term, however, has caused 
a great deal of confusion ; as a variety of diseases, 
differing altogether in their nature, except in the 
accidental circumstance of being accompanied by 
diuresis, or a large flow of urine, have in consequence 
been confounded with one another. Some of* these 
have been of a temporary, nature, as various nervous 
affections, local irritation about the bladder or ure- 
thra, &c. Others have been of a more permanent 
description — such, for example, as the diseases de- 
scribed in the last two chapters. To prevent this 
confusion in future, I would recommend that the 
term be restricted to those affections in which the 
urine is saccharine. Hence I would define diabetes 
to be a disease in which a saccharine state of the 
urine is the characteristic symptom. 

The urine of diabetes is almost always of a pale 
straw or greenish colour. Its smell is commonly 
faint and peculiar, sometimes resembling sweet whey 
or milk. Its taste is always decidedly saccharine in 
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a greater or less degree. Its specific gravity has 
been stated to vary from 1*020 to 1*050. I have 
seen it higher than this, but never so low. The 
quantity of iwea is almost always very much dimi- 
nished, though I have neVer met with a specimen in 
which it was entirely absent. It contains, for the 
most part, little or no lithic acid. The usual saline 
matters existing in healthy urine are itiet with in 
diabetic urine in nearly the same relative proportions, 
but their absolute quantity is very much diminished. 
Sometimes diabetic urine contains a little blood ; * 
and not unfrequently albuminous matter analogous 
to that of the chyle. I have seen it also contain a 
white milky-like fluid precisely similar to chyle, 
which slowly subsided to the bottom of the vessel. 
In this case the vinous fermentative process was 
induced very rapidly in the urine, the chylous matter 
apparently acting like yeast. 

The following table, omstructed by Dr. Henry, 
shows the quantity of solid extract in a witie pint of 
urine of different specific gravities, from 1*020 to 
1-050. In the experiments which furnished the data 
of this tabl6, the urine was evaporated by a steam 
heat till it ceased to lose weighty and tlU it left an 
extract which became solid on oooling.f 

* See Watt*8 Cases of diabetes, p. 47, 74. 
t S^e Annikls of Philosopby, V<rf. f . p. Sff . 
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Spedfic grayity com- 
pared with 1000 parts 
of watet at 60*>. 


Quantity of solid ex- 
tract iu a wine plot. 


Quantity of solid extract 
in a wine pint, in 




grahis. 


oz. dr. 


ter. grs. 


1(^20 


382-4 


6 


1 2 


1021 


401-6 


6 


2 1 


1022 


420-8 


7 





1023 


440-0 


7 


1 


1024 


459-2 


7 


1 19 


1025 


478-4 


7 


2 18 


1026 


497-6 


1 


17 


1027 


516 8 


1 


1 J6 


1028 


536-0 


1 


2 16 


1029 


555-2 


1 1 


15 


1030 


574-4 


1 1 


1 14 


1031 


593-6 


I 1 


2 13 


- 1032 


612-8 


1 2 


12 


1033 


6320 


1 2 


1 12 


1034 


651-2 


1 2 


2 11 


1035 


670-4 


1 3 


10 


1036 


689-6 


1 3 


1 9 


1037 


708-8 


I 3 


2 8 


1038 


7280 


I 4 


8 


1039 


747-2 


1 4 


1 7 


1040 


766-4 


1 4 


2 6 


1041 


785-6 


1 5 


5 


1042 


804-8 


1 5 


1 4 


1043 


824-0 


1 5 


2 3 


1044 


843-2 


1 6 


3 


1045 


862-4 


1 6 


12 


1046 


881-6 


1 6 


2 1 


1047 


900*8 


1 7 





1048 


9200 


1 7 


10 


1049 


939-2 


1 7 


1 19 


1050 


958-4 


1 7 


2 18 



This table enables us to ascertain with considerable 
precision the quantity of «olicl matter voided by a 
diabetic patient in a given time. Thus, suppose 
ten pints are passed in 24 hours, of the average 
specific gravity 1*040, it is evident that this will 
contain 10 X 1 .. 4 .. 2 .. 6 = 15 .. 7 .. 2, or upwards 
of a pound and a quarter of solid extract ! 
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A saccharine condition of the urine, as before 
observed, is the characteristic symptom of diabetes ; 
but another most striking and constant symptom is* 
diuresis, or an increased secretion of that fluid, and 
sometimes the quantity of urine voided is enormous. 
Thusi cases are on record in which 30 pints have 
been discharged eveiy 24 hours, for weeks and even 
months together. In such cases the quantity of urine . 
voided has been said to be more than double the 
whole ingesta — a circumstance which phyaologists 
have puzzled themselves a good deal to explain. I 
believe, however, that in the best authenticated cases 
this enormous difference between the quantity of in- 
gesta and urine has not been observed.* 

The constitutional and other affections usuaUy 
accompanying a saccharine state of the urine are 
summarily enumerated by Mr. Watt as follows : 

"The appetite is usually better than in health. 
Uneasiness in the stomach after meals ; thirst ui^ent; 
the mouth dry and parched ; tongue white and 
foul, sometimes unnaturally clean and red; tough 
disagreeable mucus in the throat ; depraved taste ; ; 
skin dry and unperspirable ; considerable eihadatien ; 
weariness, and aversion to exercise ; loss of strength ; 
pain and weakness in the region of the kidneys;' 
irregular, generally costive state of bowels; some, 
degree of inflammation and uneasiness about the 
extcomal orifi^ of the urethra; loss of virility ; chilly' 
sti^te.<tf body; Qold leet; a tendency to cedema;: 
heat and uueasiness in stomach and bowels; acid 

* See Watt on Diabetes, p. 158. 
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eructations; flatulence; eyes muddy and painful; 
indistinct vision ; vertigo ; head-ach ; dyspncea on 
the least exertion ; gums spongy and ulcerated ; 
weight and tenderness about the prsecordia ; a ten* 
dency to sigh ; listlessness ; mind weak and peevish ; 
spirits greatly exhausted." * The breath (and £re» 
quently the person of the patient) exhales a peculiar 
hay4ike smell. The pulse variable, but generally in 
th^ latter Mages, weak, and sometimes irregular. 

Such is the dreadful catalogue of evils more or less 
of which usually harass the unfortunate victims of 
this formidable disease. If permitted to proceed im*' 
checked^ the debility increases^ and some pulmonic 
symptoms, accompanied by hectic fever, generally 
make their appearance, which sooner or latter prove 
fatal. Occasionally it terminates in incurable dropsy; 
and sometimes the patient is cut off suddenly, either 
by dpoplexy^ or by a peculiar affection of the stomach, 
brought on by improper food, or over distension of 
that OTgan. 

In endeavouring to explain the affections accom* 
panying diabetes^ we must consider the disease in a 
two*<fi>ld light i^^rsty as a simple saccharine condi« 
tioli of the urine^ without any regard to its quantity; 
and, secondly, as a similar condition of the urines 
accompanied by more ot less of diuresis. 

With irespect to the first of the above forms of 
diisease, no onci seems hitherto to hav6 distinctly 
it Its existence, therefore, at Itost as ift 

^ S6<i Watt on Diabetes, p. 196. 
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original form of disease must in the present state of oiir 
knowledge be considered as somewhat hypothetical* 
That such a form of the disease however can exist, 
seems to be proved by the fact, that diabetes may be 
so far cured as to be literally reduced to the state in 
question : that is to say, the quantity of urine may be 
rendered natural, and all the usual symptoms of the 
disease be much relieved, and yet the urine remain 
saccharine. Now if a common case of diabetes can 
be reduced to this state, there seems to be no reason 
why the disease may not originally exist, for some 
time at least, in a similar form. 

In further support of this opinion also it may be 
stated, that I have seen a case in which the usual 
symptoms of diabetes subsequently manifested them- 
selves in their worst form, and in which the patient's 
attention was attracted by the peculiar qualities of 
the urine, long before its quantity struck him as 
any thing remarkable. In this case it was observed^ 
that wherever the urine happened to fiJl on the 
dress, an imperfect crystallization took place, and 
the part became stiff and clammy, aod attracted the 
dust. I was well acquainted with this gentleman, 
and. in the habit of meeting him as a friend for 
several years before he was known to have the 
distese in question, and consequently during the 
time when the urine possessed the above properties. 
He was of a thin spare habit, wiA, at the abovie 
period very nervous, and subject to occasional slight 
fits xif.gout, which latter a^feetian lias entirdly left 
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Um since the complaint has assmned the more 
decided character of diahetes. In this case I cannot 
hdlp thinking, that a saccharine condition of the 
urine existed in a greater or less d^ee for a con^ 
iiderahle time before the complaint became com-* 
phcated ivith diuresis. I may also remark, that a 
second case, very similar to the above, came to my 
knowledge some time ago, but from my not being 
acquainted with all the particulars so thoroughly as I 
could wish, I do not lay any stress upon it. 

The first symptom, as is well known, which usuaL^ 
ly attracts the patient's attention, as well as that of 
the physician, in this disease, is the increased flow 
of mine. Whether this be a consequence of the 
saccharine condition of the urine, or whether it 
depend upon other causes, is ainknown. However 
this may be, the quantity of the urine seems in some 
degree to be a measure of the severity of the disease ; 
£ftr the greater the flow of urine, the greater, for the 
most part, are the specific gravity and proportion of 
sugar which it contains, and the more severe the 
piitient's suflferings. In this form of the disease, an 
enormous drainage from the system evidently takes 
placd' of what must be considered as essential to 
its preservation and health ; and it is probaMy to 
lSS& CTormous drainage, and not to the mere saeduu 
line condition of the urine, that a great many of 
the most distressing symptoms usually occurring in 
diabetes aire to be refened. '' The loss of so mudi 
mattisr," says Dtr. EUiotson very justly, << ftom the 
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aystem^ sufficiently explains the hunger, the feeling 
of emptiness and sinking in the stomach, the ema- 
ciation, dehility, anaphrodisia, coldness of the legs, 
pains both of them~ and of the loins, the depression 
of spirits, &c. without attributing the disease to tha 
stomach or the kidneys exclusively. The excessive 
escape of fluid, or, when this does not take place, 
the feverishness, equally explains the thirst and 
dryness of the skin." * 

I do not mean to assert that a saccharine condition 
of the urine exists for some time without diuresis in 
every case of diabetes. In particular habits, certain 
causes, such as exposure to cold, the drinking of coM 
water when the body has been warm, &c. have apparent- 
ly produced this disease at once in its worst form. Even 
in such cases, however, a doubt has frequently arisen 
in my mind, whether some sort of predisposition to 
the disease has not existed in individuals so affiscted ; 
for it is well known, that such causes do not always 
produce diabetes, but on the contrary very rarely ; 
and this doubt has been corroborated no less by some 
hstM that have come to my knowledge, and to be 
presently related, respecting the hereditary nature 
of these affections, than by sudb instances as the fol- 
lowing, which I quote from Dr. Marsh. A patient 
. of his labouring under confirmed diabetes distinctly 
traced the apparent origin of the affection to exposure 
to cold at sea during a storm, in which the loiss of 

* Nttdierous Gates illustrstite of the BfBcsey of Hydrocysnte 
or Pruinc Acid Id Affections of the Stomach, Stc* p, 90. 
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the vessel was hourly expected.— >* He was four days 
at sea, and during the greater part of the time was 
to his knees in water ; he was chilled with cold, and 
for the last two days there was not any supply of 
provisions. After quitting the vessel he felt himself 
constantly chilly, and could not by any means (to 
use his own expression) ^ get warmth into him.' 
Before this time he conceived himself in perfect 
health, but immediately afterwards decided 83rmp- 
toms of the affection in question manifested them- 
selves.'' Dr. M. had at the same time under his caie 
in the hospital another man, who had sailed in tlie 
same vessel, and was exposed to the same circum- 
stances as the one who had diabetes. ^^ He in like 
manner for some time afterwards felt cold and chiMy, 
but the disease with which he was attacked was not 
diabetes but intermittent fe^oer^ to which it seems 
he had a predisposition. ^ And if we take into 
account the probable fact, not indeed mentioned by 
Dr. Marsh, that the great majority of the passengers 
was not, under precisely similar circumstances, affijct- 
ed with any disease at all, or at most a . common 
cold, how are we to explain the fact of that par- 
ticular individual getting diabetes, except on the 



* See Dablin Hospital Reports, vol. iii. p. 490. It gives me 
pleasure to state, that before I had seen Dr. M/s excellent 
paper I had come to similar conclusions with himself on 'some 
points connected with this disease; and, perhaps, on those 
points in which we appear to differ, the differences mir|r be more 
apparent than real. 
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soppdfiition that he ahready inherited a predispositioii 
ta the affection ? 

That a predisposition or tendency to this affection 
exists in some fiunilies I cannot doubt, as I have 
now witnessed four distinct instances of this ^^ 
cumstance. The first was that of a young gentleman 
between £0 and 30 years of age, whose mother and 
uncle had died of the diseaiie, and who feared thftt 
he hiboured under the disease himself as he appeared 
to have scmie of the symptoms. On examining the 
urine, however, I found no saccharine matter, but a 
great excess of urea, which seems to constitute the first 
step, in some instances, towards the presence of 
saecliarine matter; but independently of this, the 
circumstance that two individuals, brother and sister, 
of the same family died of the disease, is sufficient 
to mark the family nature of the aflfeetion. The 
second case was that of a lady about 50 years of age^ 
whose brother or sister, I do not. remember which, 
had died of the same disease. The third case was 
that of a young girl about 10 years of age, in whom 
the disease proved fatal, and whose father, two or 
three years before, had djed of a similar affection. 
And it may be remarked, that in August last I was 
requested to examine the urine of another girl of the 
same family, and about the same age, who it was 
feared had a tendency to the same affection. The 
urine contained no sugar, but a great excess of urea, 
thus clearly marking the tendency to the affection. 
The fourth instance was that of a gentleman who 
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died of this aflfection at the age of 54, and whoae 
father for many years hefore his death was stated to 
have lahoured under the same disease* What is 
remarkable and well worth mentioning, this gentle* 
man's son, who was about 80 years of age, stated that 
he was much troubled with lithic acid graveL 

From these circumstances, then, and others that^ 
perhaps, might be mentioned, I am induced to be- 
lieve, that a tendency to this affection, frequently 
inherited, and amounting, perhaps, in some instancei; 
to an actual saccharine condition of the urine, ^dsts in 
certain individuals, which on being roused or called 
into action by some favourable exciting circumstance, 
such as exposure to cold, or any thing inducing feverish 
or inflammatory action, becomes for the first time com- 
plicated with diuresis, and thus assumes all the welL 
known characters of diabetes. I mean to say, that 
such appears to be a frequent origin of this affection ; 
but I by no means deny that many causes of a re- 
mote or predisposing nature really exist, such as long 
continued intemperance, and especially the immode- 
rate use of spirits, severe evacutions, excessive labour 
jcnned with a poor acescent diet, some peculiar in*- 
jury or affection of the spinal nerves, &c. any one 
or more of which concurring with a favourable cir- 
cumstance more immediately of an exciting kind, 
may in some instances actually produce the disease 
in an individual not originally disposed to it. 

Although we have thus rendered it probable that 
even a saccharine condition of the urine may exist 
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finr a contiderable time» without beoomiDg eom]^ 

cated with diuresis, and consequently with compile 
ratively little inoonv^nience to the patiieBt; yet 
when diuresis has onoe taken place, and hem, peiv 
mitted to oontu^ue for tome time, the diaraeter of the 
disease seems to be changed and rendered much mort 
formidable ; hr though in most instances the tendency 
to diuresiB may, by the judicious applitttion <^ 
remedies and attention to diet, be, perhaps, very 
much diminished, or altc^ther remoTod, yet the 
difficulty of preserving the patient in this improved 
•tato is very great, and the affection is liable to be re- 
produced by the slightest exposure to exciting causes i 
more especially when ihe complaint had been pre* 
viously of long standing, or had been present in a very 
great degree* Hence such an individual may be 
considered as existing on the brink of a precipice, 
and the general prognosis in diabetes must be always 
considered as very unfavourable. 

The pro.vimate cause of diabetes is exceedingly 
obscure. A great variety of opinions has indeed 
been advanced on this point, but as the subject has 
hitherto received no satisfactory elucidation from 
post mortem, or other inquiries, and is actually at 
this moment not understood, I do not think it 
necessary to enter upon it here. I have often thought, 
however, that there is nothing more wonderful about 
this than in any other animal process, and that 
if we understood how the animal economy forms 
fati or thd Uvev bile, we should be at no loss. 
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to understand how the kidneys sometimes fonn 
sugar. 

With Tespect to the treatment of diabetes, this 
h^s been as various as the opinions respecting its 
nature; and, perhaps, there is no disease in which so 
much mischief has been done upon false princi- 
ple and by random experiment, as in this. For my 
oyra part, I have no hypothesis on the subject, and, 
therefore, shall proceed to lay down such a plan of 
tn^tment as seems to be best sanctioned by general 
principles and experience. 

I have stated above, that in a practical point of 
view, diabetes may be considered in a two-fold light ; 
as. a simple saccharine condition of the urine, without 
any increase in its quantity ; and as complicated 
with a. preternatural flow of that secretion. Want 
of attention to this simple distinction has caused 
great confusion in the history of the disease, and 
substances in consequence have been extolled as 
remedies which have acted simply by diminishing 
the flow of urine and its consequences, without 
altering in the least degree its saccharine condi- 
tion. With respect, indeed, to the improvement 
of the qualities of the urine, it is exceedingly doubt- 
ful if there be any remedy that exerts a specific 
action in this way — certainly at least there is none 
at present known. . If, therefore, this point be 
effected at all, it must, I think, be accomplished 
through the medium of those remedies that have 
a tendency in the first place to diminish the quan*- 
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tHy of the urine, and to restore the general health : 
at any rate these are necessary as preliminary steps, 
for it seems to he quite ahsurd to look fcff any 
improvement in the quality of this secretion while 
its quantity remains unnatural. 

Without entering into any speculative views of its 
nature, the circumstances which, upon general prin* 
ciples, seem more particularly to require to he com- 
lotted in diabetes, are the feverish excitement and 
nervous irritability always more or less present. 
These of course include the thirst, dryness of skin, 
and other analogous symptoms. As to many of 
the other symptoms, it has been already observed, 
that a large proportion of these appear to be mere 
consequences of the increased flow of urine and the 
extraordinary drainage thus produced from the body 
of what may be deemed necessary to its support, 
and hence may be presumed to cease spontane- 
ously when the quantity of the urine is rendered 
natural. 

In cases of recent occurrence, and of an acute 
character, there cannot be a doubt about the pro- 
priety and even necessity of general blood-letting, 
which may be repeated, as often as the circumstances 
of the case may seem to require. In very protracted 
cases, however, occurring in old subjects, and, indeed^ 
wherever the debility is excessive, this remedy can 
be seldom required ; though even in such cases it has 
been shown that blood-letting can be borne much 
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iMttor than ooiild be expected* In ittost caaes idbo 
frequent lOeal Ueeding from the epigastric region 
hen been found beneficial, particularly when en 
eKtreordinary sense of fulness, heat, or tenderness 
has been experienced about the stomach. The 
bowels should be kept freely open by some g^ottle 
aperient, and, perhaps, tiiere is none better suited 
for this purpose than castor oil. All saline end 
other purgatives likely to act as diuretics should 
in general be avoided, as should mercury, which 
seems ci^ble of doing much mischief in this disease, 
more especially when pushed to any extent. ''f^ 

To counteract that nervous irritability so disr 
tressing in this affection, the use of some sedative, 
end more especially opium, seems to be indicated; 
end of all the preparations of opium the pulvis ipeca^ 
cuanha^ compasitus, from its well-known property of 
determining to the skin, appears to me to be the 
best suited to the purpose, f The dose of this of 

* I wish not to be misunderstood in these points. The oc- 
casional use of saline and mercurial remedies directed to the 
bowels or skin may be proper, and even beneficial in some 
instances, particularly when the disease has been a little sub- 
dued. It is the too free employment of these remedieis^ and 
more especially of mercury, that I feel disposed to call in ques- 
tion. When mercurial alteratives are necessary the hi/drarg, 
cum creta seems to be the best adapted to the purpose. 

f In the first edition of this work I gave an abstract of four 
cases,. treated by Dr. EHiotson^ at St. Thomas's Hospital, chiefly 
by opium. ' In these cases the effects of this remedy on the 
urine were accurately noticed, and were such as to plaos be- 



coime must be rq^ted according to istfcumstaneei^ 
but in few oases more than fi:om> gr. v. to 9j three 
times a day will be required^ and very of ten much less 
dian this will serve all useful purposes. In cases of 
an acute character the use of opium should always 
follow blood-letting, without which precaution it may 
do more harm than good. In cases of a chronic 
character, and accompanied by much debility aiid 
nervous irritation, I have seen the very best effects 
produced by a combination of the preparation oi 
opium above-mentioned, and full doses of the carbonm 
ferriy exhibited in the form of an electuary* made 
with the albumen ovL In such cases, as the patient 
recovers, the quantity of the sedative may be gradually 
diminished, while that of the tonic (provided nothing 
contra-indicates its use) may be increased. The sul*^ 

yond a doubt its good effects in diminishiDg the quantity of 
urine, and relieving many of the distressing symptoms appa- 
rently depending on this circumstance. At the same time t 
am sorry to say, that the event showed that opium, however freely 
administered, is not capable of permanently curing the disease ; 
and when we reflect, that thus freely administered its effects may 
become as formidable as those of the disease itself, we cer- 
tainly feel very little encouragement to push this remedy to an 
inordinate extent. Subsequent experience has indeed satisfied 
me, that all the beneficial effects to be really expected from 
opium, may, in most instances, be obtained by moderate doses 
only ; and when thus judiciously exhibited, and when no peculi- 
arity of constitution forbids its use, I believe that it will be found 
to constitute one of the most powerful- remedies that we possets 
in this disease. Those who wish to refer to Dr. Elliotson's cases 
will find them in his work on Prussic Acid, &c. above quoted, 
p. S9« 
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phate of Quinina has also been lately said to prove par- 
ticularly beneficial in this state of the affection. 

In conjunction with the above remedies, and with 
a view of restoring the cutaneous functions, the wana 
or vapour bath, the flesh brush, &c. may be freely 
employed, and the patient should also, with the 
same view, wear flannel next the skin, and while 
tbiis warmly clothed, take all those exercises which his 
debilitated state will permit, without producing too 
much fatigue. Dr. Marsh has particularly insisted 
ofii the good effects of these means, and I admit that 
in certain stages of the disease their efficacy is very 
great.* They must, however, be employed with 
some caution in the acute states of the affection, and 
also when there is very^ great debility ; as in the 
former case they appear to increase the general irrita- 
tion, and in the latter to produce such a degree of 
exhaustion as to lead to syncope, a tendency to which 
I have seen produced by the least exercise in a pro- 
tracted case attended with much debility. It may be 
remarked, however, that in this case, after the patient 
became better under the plan above-mentioned, he 
could not only take considerable exercise with impu- 
nity, but with advantage. 

But of all other means, attention to diet and regi- 
men seems to be of the most importance in the treat- 
ment of diabetes. In the first place, as connected with 
this part of the subject, the quantity of fluid to be 

ft 

* Ubi supra. 
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talcen by the patient must be considered. That this 
should be as limited as possible there can be no 
doubt ; for if he be permitted to drink ad libitum, 
we can scarcely hope for benefit from any remedy. 
There is generally, indeed, such a degree of mental 
imbecility, or want of stoicism on the part of the 
patient, that it is often very difficult to get this 
point properly attended to, and he will even fre- 
quentJy drink by stealth, when he cannot for shame 
or want of opportunity do it openly. Indulged ta a 
certain extent he must and ought to be, and hence 
it becomes necessary to consider tibiose - drinks of 
which the least quantity is likely to be taken by the 
patient, and: from which at the same time least harm 
may be probably expected. 

The Bristol Hotwell, and other waters, containing 
carbonate of lime in solution, have been long cele* 

brated in diabetic affections ; and, as Dr. Marsh has 

.J 

observed, they appear to quench the thirst in these 
complaints better than most other drinks.* . How 

* I have known a patient labouring under confirmed diabetes 
drink very largely of the Leamington saline waters without in- 
creasing the quantity of his urine, and even apparently wkh 
some advantage to his general health; yet no.one^ I presunie, 
would think of recommending these waters as a means of cure in 
this afiection. Indeed the good effects^ if any, of tl|e substances 
mentioned in the text, as well as those attributed to the phosphate 
of soda, and other saline matters lately, recommended, are very 
difficult to be explained, except upon some general principle, 
of no very obvious nature ; for it is hardly possible to conceive 
that so many different substances can each exert a specific ope- 
ration on the disease. 



'iL W 



78 DIABSTES. 

they act, or whether they really do exert a 
effect, I am unable to say ; but certainly small doses 
of carbonate of lime and of magnesia, which were 
probably first recommended on the faith of the bene^ 
ficial action of the above waters, do occasionally 
seem to exert a temporary good effect in diabetes, 
by diminishing the thirst, and through this me* 
dium, the quantity of drink and urine. Not« 
withstanding this, however, I cannot help thinking 
that both principle and analogy require that the 
purest waters, even distilled water, should be em« 
ployed in preference in this affection ; and that mch 
waters agree well I have evidence from experienea 
Besides water, various animal decoctions, milk,&e. may 
be taken, and in cases of great debUity, and whefe the 
patient has been accustomed to the use of fbrmented 
liquors, a little weak brandy and water may be allowed^ 
As general rules also connected with this subjed^ it 
may be observed, that all drinks should be taken in a 
tepid state, as the patient, whose craving is genially 
after cold drinks, will thus content himself with less: 
and, secondly. They should be taken at those pe- 
riods, in preference to others, when the stomach is 
not loaded with solid food. 

For some years past the use of a diet exclusively 
animal has been much insisted on in this affection, 
and I agree with this so far as to think that the diet 
of the diabetic patient should consist essentially of 
animal and farinaceous matters, and that he should 
abstain as much as possible from sweet and acescent 
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xnatten, as fruits, && When I state this, however, 
I beg leave to say, that it is not upon any hypothe- 
tical principles, but simply upon grounds I believe 
universally admitted, namely, that animal and &r 
rinaoeous matters are more easily digested and assi-' 
milated than others.* A point to be attended to of 
fully as much importance as the quality of diet is 
its quantity. The constant craving for food in this 
disease generally induces the patient to take by far 
too much at one time, the consequences of which axe 
not only unfavourable to his recovery, but sometimes 
dangerous and even fatal ; indeed, I lielieve the 
greater number of cases of sudden death in this 
affection (which is by no means an uncommon ter* 
mination of it), have been distinctly referrible to 
errors either in the quality or quantity of the food, or 

* I have watched the effects of an exclusively animal diet on 
the urine of diabetic patients. In most instances it seems to lessen 
the quantity, and deepen the colour of the urine, and thus to 
dUguise the saccharine matter present ; butM far as I have beta 
able to ascertain, it does not diminish the specific gravity of this 
secretion. I think also with Dr. Marsh, that an unlimited 
allowance of animal food is calculated to do much harm in some 
instances, and agree with him^ that the diet should alwayi 
consist, in part at least, of vegetable, and particularly of fiurina* 
ceous matters, as mentioned in the text. Indeed, if the patient 
conforms upon the whole to the prescribed regimen, I see no ob- 
jection to his being allowed occasionally other vegetable matters, 
as fruit) &c. in very small quantity. When I maljEe this st^te* 
mentj however, I hope not to be misunderstood. There is no 
doubt that a diet exclusively vegetable^ and particularly con* 
sisting of large quantities of sweet or acesceftt msttef% k HaUi 
to do a great deal of mischief in this disease. 
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both ; that is to say, the patient has been generally cut 
off after a hearty meal^ as it is vulgarly termed. As 
a general rule with respect to diet, I should say, 
that a quantity greater or less, according to circum- 
stances, but always strictly regulated^ should be 
taken at periods of four, five, or six hours ; and that at 
the time of taking solid food, and for an hour or two 
afterwards, all drink should be abstained from as 
much as possible. Were I to particularize the 
species of food, I should say generally, that mutton 
or beef, plainly cooked, and particularly mutton- 
chops or beef-steaks, rarely done, should ^be taken 
twice in the twenty-four hours, . and that the other 
meals should consist of any simple article that can be 
prepared from farinaceous matters with milk, egg&i 
&c only. 

The above plan of diet is, perhaps, applicable in 
all cases of diabetes. In particular instances, how- 
ever, when the appetite and thirst have been very 
mordinate, it may be prudent at first to diminish the 
quantity of both solids and fluids gradually. The 
patient will thus be not only more likely to fall into 
the pi:oposed plan; but the serious consequences 
which have been known to follow a sudden and great 
diminution in the quantity of matter taken into the 
stomach, will be prevented. In the latter and chro- 
nic stages of the disease, also, animal food may be 
generally taken much more freely and with greater 
advantage, than in the early and acute state of the 
affection. 



DIABETES. 81 

Lastly, it is of the utmost importance in this affec- 
tion, that the mind should be set at rest. Nothing 
retards the cure so much as mental anxiety of every 
description. Indeed if this point cannot be effected, 
very little relief can, I fear, be expected from any 
treatment whatever. 

By attention to these rules, I cannot help thinking, 
from what I have seen, that as much benefit as can 
be rationaUy hoped for in this disease, may be gene- 
rally obtained. Under such a plan, even but im- 
perfectly followed up, I have seen the urine become 
natural in quantity^ the skin moist, the unnatural 
thirst and appetite, in short, almost all the unplea- 
sant symptoms, either very much mitigated or re- 
moved, and the patient thus rendered so well as to 
be able to resume his usual pursuits, when not of too 
laborious a character. I do not mean to say, that 
the patient has been completely cured, for the speci- 
fic gravity of the urine has generally continued much 
above the healthy standard, thus unequivocally de^ 
monstrating the presence of saccharine matter; and 
this I have every reason to believe has been the 
case in aU those insUnces in which a cure has been 
pretended to be effected.* 

* Within the last six or seven years nearly twenty cases of 
this disease have fallen more or less under my observation ; and 
among these I have never but in one instance, and in that^r a 
very short time only^ seen the urine of a diabetic patient rendered 
quite natural. It has been mentioned in the preceding pages, that 
an excess of urea frequently precedes the appearance of saccharine 
matter in the urine ; now it is a remarkable fact, that in diabetes 
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A long and steady perseverance in the above rules 
is absolutely necessary to ensure their good effects; 
and under such circumstances, though I have nev&c 
happened to see an instance of it^ I am willing to 
behove, that in favourable cases the urine may at 
length become quite natural and remain so, and tbw 
a permanent Cure be effected. 

in proportion as the saccharine matter diminishes under the 
above plan, that of urea generally increases; and in sueh 
instances the presence of the former principle can not only be 
DO longer distinguished by the sensible properties of th^ urine, 
but scarcely be demonstrated by the utmost skill of the most 
experienced chemist, though the Specific gravity of the urine 
may at the same time be nearly 1*040. I hare recently been 
favoured by Dr, Elliotson with the most complete and remark- 
able change of this description that has yet occurred to me. The 
patient, besides being diabetic^ was in the last stage of phthisis, 
of which he died shortly afterwards. The quantity of uriile 
pastdaily, when J first examined it, was six or eight pints i iiy 
specific gravity was 1*038, and it contained a large proportion of 
very white sugar and very little urea. Dr. Elliotson lindei^ theie 
circumstances gave opium, beginning with gr»i, and Iner^Asiilg 
the dose to gr« iii, thrice a day. The opium produoecl atiipor, 
4nd was obliged to be discontinued, but the efiects produced 
upon the urine by its means were most remarkable. In about 
60 hours the quantity of urine tvas diminuked to two pintB^ Hi 
ipeejfic gravUy tvas reduced to 1*01 74» the saccharine matter had 
apparently disappeared^ and was superseded hjf urea^ the quan- 
tity of which had become excessive. This alternation of a prin- 
dple containing nearly half its weight of azote^ with another 
contmniiHig no a2ote at all, is, perhaps, one 6f the nCidM ejpgqlar 
facts occurring in physiology. 
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AH* MOftBIfiLV DERANGED IN QUANTITY OK 
QUALITY. 



CHAP. IV. 



tkscription of Urinary Grwoel and CalculU ^itk 
a summary Account of their Chemical Compo-' 
sition^ Sjc. 

Mechanical deposites from the urine, though 
eotnpMed of the tame general ingredients, may, in 
a patbolc^oal point of view, be conveniently divided 
into three classes— ^I. Pulverulent, or omorphoul 
sediments ; II. Crystallized sediments, usually deno*- 
minated gravel ; and, III. Solid concretions, or calcoU 
formed by the aggregation of these sediments. 

I. Pulverukfft or amorphous sediments. These 
sediments almost universally exist in a state of solu* 
tion in the urine before it is discharged, and even 
afterwards till it begins to oool, when they ai» d^ 
posited in the state of a fine powder, the parfeidii 
of whidi do not ^pear to be erystalliaed. Theif 
general, appearance is v^ various, though thiir 
colour, for the most part, is red, diluted «riith,iMM 

g2 
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or less of brown or yellow. Their composition is as 
various as their colour; and they may be said to 
contain, at different times, almost every principle 
capable of becoming solid itself, or of forming a solid 
compound with any other principle found in the 
urine. Generally speaking, however, they may be 
stated to consist of two species of neutral saline 
compounds, viz. the lithates of ammonia, soda, and 
lime, tinged more or less with the colouring principle 
of the urine, and with the purpurates of the same 
bases, and constituting what are usually denomi- 
nated lateritious and pink sediments; and, secondly, 
the earthy phosphates, namely, the phosphate of 
lime, and the triple phosphate of magnesia and am- 
monia, constituting for the most part sediments 
nearly white. These two species of sediments very 
frequently occur mixed together, though ihe lithates 
generally prevail ; and it is to this circumstance, and 
to the little tendency that the salts of whidi they 
are composed have to assume the crystallised form, 
that their heterogeneous and amorphous nature is to 
be referred. 

II. Crystallized sediments, or gravel. This class 
of sediments is commonly voided in the form of 
miniite angular grains, or crystals mechanically dif- 
fused through the urine, and which subside almost 
immediately to the bottom of the vessel in which it 
is contained. In such cases, which may . be . con- 
sidered of an extreme kind, an additional quantity 
of crystals is usually deposited as the urine coola- 
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in slighter cases, few or perhaps no crystals are 
voided with the urine; hut they are deposited 
abundantly upon its surface, and upon the sides of 
the vessel in which it has stood for some hours. 
These crystals are composed of — 1. Lithic acid nearly 
pure ; * 2. The triple phosphate of magnesia and 
ammonia ; and, 3. Oxalate of lime. 

The crystals of lithic acid, which are by far the 
most frequent, are always more or less of a red 
colour. Those composed of the triple phosphate of 
magnesia and ammonia are always white; while 
those composed of the oxalate of lime, which are ex- 
tremely rare, are of a dark blackish green colour. 

It may be remarked, that these different varieties 
of crystallized deposites are never voided together in 
the same urine, though the two former not unfire- 
quently occur mixed with amorphous sediments, and 
even with one another, after the urine has stood 
Mmetune. 

The nature of these sediments may be ascertained 
by the means to be presently pointed out under the 
head of calculi composed of similar substances. 

* I have said nearly pure because they always contain colour- 
ing matter, &c. Berzelius, indeed, states that they consist of 
the super-lithate of ammonia ; and it is true that they not un- 
frequently give off a little ammonia when dissolved in a solution 
df potash : but whether the ammonia be in actual combination 
with the lithic acid, or whether it be derived from a small pro« 
portion of the common lithate or purpurate of ammonia, with 
which they may be contaminated, I have been unable to ascer- 
lain. 1 -incline at present to the latter opinion. ' 
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III. Solid etmcretionSf or urinary ealcuh\ From 
iNuioua eausea, to be explaiqed hereafter, the bdbfo* 
mentioned sediments ooncrete together into aolid 
masses, forming what are well known under the 
name of urinary calculi. These vary much in their 
appearances and chemioal composition, as the follow^ 
ing summary description of them will show : 
The aipecies of caloull already known ar^ 

1« The lithic acid calculus. 

% The lithate qf ammonia calculus. 

3. The oxalate of limCy or mulberry cdkulue* 

4« The cystic oside calculus. 

5. The hne earth, or phosphate of lime caU 

cuius? 

6. The triple phosphate of magnesia and am^ 

mania calculus. 

7. The calculus composed of a mixture ef 

the phosphate of lime and triple phos* 
phate of magnesia and ammonia, or the 
fusible calculus. 

a. The alternating calculus. 

9* The mixed calculus. 

10. The carbonate of lime calculus. 

11. The xanthic oxide calculus. > 

12. The fibrinous calculus. 
18. The prostate calculus. 

1. The lithic acid calculus is generally of a brown- 
ish red or fawn colour, but occasionally of a colonr 
approaching to that of mahogany. Its Mxhce is 
commonly smooth^ but somotimeg finely tvb^KOtt- 



lated; and upmi baitig mt ilmtygh» it i^ unally 
iomd to consist of concentric lamina. Its fraetttitt 
g^biopaJlj e^bitfi an impi^fectly crystalliaad textile, 
aoQietimes an amorphous or earthy one, in whioh 
ease it usually oontains a mixture of other substanoes. 
This is one of the most common species of calculi.-^ 
Chemical characters. Before the blow-pipe thid 
Qiioulus blaekenSf emits a smdke having a peoilUaif 
odour, and is gradually consumed^ leaving a mtnutt 
quantity o£ white ash, which is generally alkaline; 
It is completely soluble in caustic potash, and pxeh 
eipitaUe again by any aoid in the form of a white 
granular powd^. Lastly, if to a small partide a 
drop of nitric add be added^ and heat applied, the 
Uthid add i» dissolved ; and if the solution be eva^ 
porated to dryness, the residue assumes a beautiful 
pink or carmine colour. 

2. The lithate of ammonia calculus is generally 
of a day colour. Its surface is sometimes smooth, 
fometimes tuberculated. It is composed of concen<* 
trie layers, and its fracture is very fine earthy, 
resembling that of compact lime-stone. This cal- 
^lus seems to be principally confined to children 
Under puberty, and hence is generally of small siae, 
tad rather uncommon.* The lithate of ammonia 
very frequently occurs mixed with the oxalate of 
lime, and even lithic acid, forming a mixed variety 
of calculus. — Chemical characters. This in many 

* Med« Ghirurg. Trans, vol. x< p« 389. 
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of its properties closely resembles the last spedes. 
Before the blow-pipe, however, it usually decrepi- 
tates strongly. It is much more soluble in wstar 
than the lithic add calculus ; and always gives off a 
strong smell of ammonia on being heated With caustic 
potash. The lithate of ammonia is also readily so- 
luble in the alkaline sub-carbonates, which pure 
lithic acid is not : and in this case the fixed alkali 
seems to take the place of the ammonia, while the 
ammonia combines with the carbonic acid of the sub- 
carbonate. "^^ 

8. The oxalate of lime, or mulberry calculus, is 
generally of a very dark brown colour, approaching 
to black. Its surface is very rough and tuberculated 
(hence the epithet of mulberry). It is usually hard, 
and when cut through exhibits an imperfectly lami- 
nated texture. This species of calculus seldom sui^^ 

* Perhaps this fact will enable us to account for the efFect 
said to be produced by alkaline ciurbonates upon calculi in the 
bladder, when long persevered in. This opinion is also rendered 
further probable, by another fact which I have several times 
noticed where alkaline remedies have been long taken, and 
where probably amorphous sediments abounded in the urine— 
namely, that a large proportion of the external white crust of 
the calculus, which has been supposed in general to consist of 
the phosphates, has consisted of the lithate of soda or potash 
(according as the alkaline matter taken has been soda or potash) 
mixed with a small relative proportion of the phosphates. - A 
similar change also sometimes takes place in the composition of 
amorphous sediments themselves, from the exhibition of the 
same remedies. In such cases the change is evidently for the 
worse, as the lithates of soda and potash are less soluble than 
the lithate of ammouia. 



DESCRIPTION OF GBAVEL AND GALCUU. 8^ 

passes the medium size, and is rather common. 
There is a variety of it remarkahly smooth, and pale 
coloured. These are always of small size : and i^mn 
their colour and general appearance, have heea 
termed the hemp-seed calculus.* — Chemical charao 
ters. Before the hlow-pipe this species of calculus 
expands into a kind of white efflorescence, which, 
when moistened and brought into contact with tur- 
maic paper, stains it red. This white alkaline 
substance is the caustic lime deprived of its oxalic 
add. 

4. The cystic o^vide calculus is of a yellowish 
white colour, and its surface, which is commonly 
smooth, exhibits a kind of crystallized appearance. 
When broken, it is found not to consist of distinct 
laminss, but appears as one mass confusedly crystal* 
lized throughout its substance. The fracture exhibits 
a peculiar glistening lustre like that of a body having 
a high' refractive density; and when in small frag- 
ments, it is semi-transparent. This calculus is 
small, or not surpassing the medium size, and is 
very rare. — Chemical characters. This yields a very 
peculiar and characteristic odour when exposed to the 
flame of a blow-pipe. It is also very readily soluble 
both in adds and alkalies. 

5. The bone earthy or phosphate of lime calculus, 

, * This variety seems to contain lithate of ammonia, which 
principle is found mixed in every proportion with the oxalate of 
lime) but when the oxalate predominates the calculus frequently 
assumes the characters noticed in the text. 
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k gm^mJly of a polo brown colour : and its sur&oe 
ii smooth like porcelain, >so as to appear highly po* 
Usfaed. When sawn through, it is found very nsgu** 
larly laminated, and the laminae readily sepante 
£rma one another. These laminaa are striated in a 
direction perpendicular to the surface, as from, an 
assemblage of fibres. This species of calculus hat 
not hitherto been observed of large or even of m^ 
daum size, and is extremely taxe.^'^Cbetnicfil eha^ 
raeters* This does not fuse before the heat of tb« 
blow-pipe. It is readily soluble in muriatic acid^ 
and precipitable in the form of a white powder with- 
out decomposition. 

6. The triph phosphate of magnesia and ammmiA 
calculus is always nearly white ; its surface is ooni* 
Hlonly uneven, and covered with minute shining 
(Brystals. Its texture is not laminated, and it is 
Oisily broken and reduoed to powder. In some rare 
iilftanees, however, it is hard and compact, and 
when broken, exhibits a crystallized texture, and is 
more or less transparent. Calculi composed entirely 
of the triple phosphate of magnesia and ammonia are 
rare ; but specimens in which this salt constitutes the 
predominant ingredient are by no means uncommon. 
— Chemical characters. Before the heat of the blow- 

* I am exceedingly doubtful if this species of calculus be of 
urinary origin. Calculi of precisely the appearance and pro- 
perties here described^ I have seen taken in great numbers from 
un abscess in the prostate gland, where they appear to have bden 
ftrtnedi Hits subject will be further considered when we ecttn^ 
to ipeak of the diseaaetf of that glatid« 
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ppe» thifi calculus gives off the odour of aminonia, and 
at leugth melts mth difficulty. It also gives off am*- 
Qioma when treatedi with caustic potash. It is inuoh 
more soluble than the preceding species in dilute 
acids, from which it is again readily precipitated by 
ammonia in its original crystallized form. 

7. The calculus composed of a mixtwre of the 

phosphate of lime and triple phosphate of magnesia 

wd ammonia, or the fusible calculus^ is commonly 

whiter and more friable than any other speeiii^ 

resembling sometimes a mass of chalk, and leaving 

a white dust on the fingers. This species is gene^. 

rally not laminated. Occasionally, however, it sepa- 

ffttes readily into laminso, the interstices of whieli 

BM often studded with sparkling crystals of the triple 

phosphate. The variety of this species which is not 

laminated ofl^n requires a very large size, and a»- 

sume. the fonn of • Bpongy friaUe whitish in«sm 

evidently moulded to the contracted cavity of the 

bladder in which it has been formed. This spedes 

of calculus occurs very freqaenity.-^Chemical cha- 

racters. It may be readily distinguished by the 

ease with which it melts before the blow«»pipe. It 

also dissolves readily in acids, and particularly in 

dilute muriatic add ; and if to the solution oxalate 

of ammonia be added, the lime is predpitated alone, 

and the magnesia may be afterwards separated by the 

adidition of pure ammonia. 

8. The alternating calculus, as the name impcBPU, 
may consist of different layers of any of the proMdtay 
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species. Hence its general appearance, texture, Aac 
ma depend entirely on the composition, and may be 
very varied. Most commonly it is composed of a lithic 
^d or mulberry nucleus, and an external crust of 
the fusible calculus. In some rare instances it is 
composed of laminas of all three of these substances, 
and sometimes of even more — the mixed pho4>hates 
still continuing to constitute the external emst. 
This species of calculus often acquires a very large sixe, 
and is very common,— CAewic^?/ characters. The 
ehemical characters must of course vary with the eom^ 
position ; and as the different substances of which it 
is composed must almost certainly be some of the 
preceding, the nature of the different laminae can be 
readily ascertained by what has been already stated. - 
9* Mised calculi consist of an intimate mixture 
of any two or more of the preceding species; but 
generally of a mixture of the lithate of ammonia 
and the phosphates.* Their colour of course varies 
with their composition ; but is commonly indeter- 
minate. They are for the most part not laminated, 
tad possess considerable hardness. They have been 
seldom seen of large size, and fortunately are very 



* There b obviously a strong chemical objection to the opi- 
nion that ancombined lithic acid and the phosphates can be 
precipitated from the urine at the same time, though the cir- 
cumstance might happen accidentally. Perhaps the variety of 
calculus above alluded to, consisting of the lithate of ammonia 
and the oxalate of lime, might with propriety be also referred to 
the head ot mixed calculi. See Note, p* 89. 
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rare.— -The chemical characters of mixed calculi of 
course are of an ambiguous nature, and wUl depend 
upon their composition. The nature of the different 
principles entering into their composition may be 
readily ascertained from what has been already 
i$tated. 

10. Carbonate of lime calculus. I hay^e seen 
some small calculi composed almost entirely of this 
salt. They were perfectly white, and very friable. 
Mr. Smith has described others which closely re- 
sembled in appearance the mulberry calculus.* This 
spede* of calculus is very uncommon. As to their 
chemical characters, they are readily detected by 
their di^olving witi. effervescence in L^ and other 
weU.known properties. 

^ To these ten species Dr. Marcet has added two 
others,! namely, 

11. The xanthic oxide calculm, of which only one 
specimen seems yet to have been observed ; and, 

152. The fibrinous calculus, apparently composed 
of the fibrin of the blood. Both these calculi were 
small<( and are probably of very rare occurrence. 
The former was termed xanthic or yellow oxide, 
from its characteristic property of yielding a yellow 
colour when acted on by nitric acid. The latter was 
found to possess all the characters of the fibrin of the 
blood. 

• Med. Chirurg, Trans^ vol. xi, p. 14?. 
f See an Essay on the Chemical History and Medical Treat- 
ment of Calculous Disorders, by Alex. Martet, MD. FRS. &c. 
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There is another apedes of calculus which, though 
not of urinary origin, is very liable to he mistaken 
for such, from the situation in which it is formedp*^ 
namely, 

18. The prostate calculus. Of this there ^i^em 
to he two varieties. The first variety is usually 
formed in the natural cavities of the gland bef<n it 
beaomes much disoi^anised. They are generally 
small, and more or less rounded in shape» and of a 
ydlowish brown colour. The second variety seems 
to be generally found in abscesses of thitt gllmdf 
whare they are sometimes met with in great iIuiq* 
bers. These are usually of a much laiger siw tban 
the first variety, and have a highly pcdiihed pttroef 
lainous appearance. The composition^ howeveVf of 
both varieties is essentially the same; thdt is to 
say, they consist chiefly of the phosphate of lime } * 
a irubstance which appears to be never deposited in an 
unmixed state by tiie urine. Hence prostatal calQuU 
can always be re«dily distinguished from, those of 
nrinaiy origin. See Note, p. ^0. 

* The proportion of the phosphoric acid seems to Vary Jq 
these calculi in diferent instances. 
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CHAP.V, 

Data showing the Comparative Prevalence of the 
different Forms of Urinary Depositee and the 
Order of their Succession. Observations founds 
ed upon these Data^ illustrative of the General 
Pathology of Calculous Affections ^ S^c. 

In tteating of this psj^t of my sulyect, I shall avail 
myself of the d^t£^ published by preceding authors; 
which data I shall, in the first place, lay before ray 
readers, in the order of time in which they have ap- 
pear^. 

The &:fit collection of calculi, of which an exami^ 
nation was made, adapted to my preiient purposo^ wal 
that in the Hunterian Museum. The examination 
was made by Mr. Brande. According to thit gdntlt^ 
man, of 130 calculi, the following were the r^tiv# 
ptoportions of each species : 



Of lithjc acid, nearly pure » , 16 "J 

Of lithic acid mixed with a small relative proportion > 61 

of th6 phosphates , iS) 

Of oxalate of liAie, cbiiefiy 6 

OF the phosphates, nearly pure 12 ^ 

()f the phosphates mixed with a small relative pro- > 78 

portion of lithic acid 66) 

Of lllhiic md and Ihe (ibosphiit^ WiUi nuptei ^ putt^tt \ ' 5 

of lime ^ • / 

ISO* 
^ Philos. TraiM. Mviii. tSSi * 
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The next tables I shall quote are from Dr. Mar- 
cet's work. Of 181 specimens taken by that gentle- 
man, indiscriminately, from the extensive collection 
at Norwich, the following are stated to be the rela- 
tive proportions of each : 

» •• 

Of lithic acid, in which the character was well defined, 66 

Of oxalate of lime chiefly. . 41 

Of the phosphate of lime^ nearly pure. 4*1 

Of the phosphate of lime and triple phosphate, con- > 53 

stituting the fusible calculi • 49 J 

{Lithic and mulberry 15' 
Mulberry and triple 1 I j^ 
Fusible and lithic. ... * 

Fusible and mulberry 
Mixed or conspound calculi 



;;;;;; ■} 

. . . . • • ^j 



181* 



t 



In the collection of Guy's Hospital, consisting of 
87, the following are the relative proportions acoord« 
ing to the same gentleman : 

Of lithic acid, nearly pure , . . • \%\ ^ 



. .. 1 

Of lithic acid mixed with a little oxalate of lime. • 6 J 

Of oxalate of lime * 22 

Cystic oxide 1 

Of the phosphate of lime, nearly pure 31 

Of the triple phosphate 2> 29 

Of the mixed phosphates or fusible calculi 24 j 

Alternating calculi 6 

Mixed or compound calculi 7 

87t 

Of 187 calculi, constituting the aggregate of the 
different collections of various gentlemen in Man- 

* P. 107, first edition. f Loc. cit. 
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Chester, and its neighbourhood, the following aro the 
relative proportions, according to Dr. Henry : 

Of lithic acid chiefly 71 

Of oxalate of lirae w » 11 

Of cy9tic oxide , 2 

Of the phoisphates por^j 9Pd coo3tituting the entire 

calcuIiDs .,., , 

Of the phosphates lets pure, mi^^d with lithic acid, |g ^ 92 

&C ••..., . 

f Lithic acid and phosphates S9' 

Alternating | Oxalate of lime aQd phosfriiates^^ 16 

calculi ^ Oxalate of lime and lithic acid. ...11^ 79 




composed of 1 Oxalate of lime, lithic acid, and 

L phosphates , ^ , • 

M Ued or compoum} cglculi . . ^ « . , . ^ ^ , . . . . a 

Mr. R. Smith, of Bristol, in a very excellent paper 
on the subject of cdculi, entitled *^ A Statistical- In- 
quiry into the Frequency of Stone in the Bladder, in 
Great Britain and Ireland,^'! has givea the following 
table of the calculi preserved in the wUeelion of the 
Bristol infirmary. The collection,, exclusively of 
those formed oil foreign substances, cousitits of 218 
specimens frcmi the human bladder. 



Of lithjc acid, nearly pure ,,,....».« 74 

Of ox^ate of lime« nearly pure* •••,».... ^« ^ .. « SS 

Of tke phosphate of lime, nearly pure .....,,,.. 1 "1 

Of the ammoniaco-magnesian phosphate 1 > 2 ) 

Of th^ fusible calculi, or mixed phosphates , 16 J 

A,.„^„. / Oxalate of lime and lithic acid 29^ 

w J I'i*'^ «^^ »»d phosphates 12 f ^^ 

1 r I Oxalate of lime and phosphates S2 f °^ 

caicuiL (^(;;ompo$ition not all mentioned loJ 

Mixed or con^und calculi • .•••.. 3 



♦ Med. Chirurg- Trails, x. p. 127. f Ibid, xl p. I. 
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Table exhibiting a general •view of the pre- -. 
ceding data. 



Oenml 
diuactei. 


Particular Species. 


1 1 

1 


■it 

1^ 


11 

u 


at 

u 


4 

1 


1 


1 


Htulittry 
Cyitit oxide . 

Phoiphala ■ 


Nearly pure 

Mixed »iih a little^ 

oxalate of lime i 

Mixed with alitllc; 

no«Iateoflin,e.. . 


IS 6tl 


IB 

e 

3 
2 

24 


71 

2 

4 

IS 


74 

33 

I 
IB 


9S 
G 
45 

■'? 

18 
84 

e 

3 
»l 

IS 
40 
51 

49 

12 

9 
IR 


294 
113 


Neatly pure 

Mixed with a KmaUi 

lithic add J 

Triple ^osphale, 

Fusible, or niiied 

calculi 

Lithic and mulberry 


12 


z 

4 


■202 




z 


49 










'Jit 


29 
12 
32 






Lithic and phiB-i 


— 


1 






JU^ti»g 


Mulberry and pbos-1 

phate< / 

Lithic, inulberrv, f 

Mulberry, lithic,! 

Fusible and lithic... 
Fusible and mulbeiry 
Composition not 

Mixture not men- 
tioned 






— 


3 

2 


- 


7 














Miador 


7 


8 


10 
8 


3fi 






150 


Ifll 


87 


187 


218 




823 



In the preceding table, the whole of Uie data toe 
collected into one point of view, under the general 
titles of lithic add, mulberry, cystic oxide, phot' 
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phatesj alternating and compound calculi ; each of 
which we shall now proceed to consider in detail. 

1. Lit hie acid calculi. Under this head are 
classed all those calculi in which this principle evi- 
dently predominates, and the general tahle indicates 
that somewhat more than 4. of the whole number 
belongs . to this class, a proportion that holds good 
likewise of each of the individual collections, eiu^pt 
that at Guy's Hospital, where the, proportion is only^ 
one-fourth. 

But if we take into consideration the fact uni- 
versally admitted by all authors upon this subject, 
that lithic acid constitutes by far the most com- 
mon nucleus round which other calculous matter 
is subsequently deposited, we may, I think, safely 
assert, that at least tzvo-thirds of the whole number 
of calculi originate from lithic add ; that is to say, 
if a lithic acid nucleus had not been formed and 
detained in the bladder, two persons at least out of 
three who suffer from calculus would have never 
been troubled with that affection. This is a most 
important fact, and deserves to be constantly borne 
in mind. 

: It has been stated in the preceding chapter, that 
thoiftiinary sediments in which the lithic add pre- 
dominates are of two descriptions, amorphous and 
crystallized, and that the amorphous consists chiefly 
of the lithate of ammonia, and the crystallized of 
Utibic add nearly pure ; now this distinction appttu^ 
ta me to hold good with resped; to lithic add oakufi 

H 2 
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fSfftyi^ being composed of the amorphous sediments 
and some of the crystallized, but bjr far the greater 
litimbet of a mixture of the two. It is with the 
greatest Reference that I presume to differ from the 
eralHent chemists who have preceded me in ^his 
fi^M, but I am reluctantly compelled to do so on the 
pr6sint oeckfiion. I have elsewhere shovm, that 
calculi ^st composed almost entirely of the litfaate 
"bf ammonia, and I think it may be asserted that all 
lithic calculi which have an amorphous or earthy 
^aii^ture, eontatn more or less of the same compound. 
EyHn the most superficial observer must hare n^ 
marked, that lithic calculi differ exceedingly in 
their «eiMible pl-operties ; that some are of a deep 
fkim colour, distinctly laminated^ and exhibit a per* 
ftttly crystallized fiacture ; that in others iktem * 
characters are less distinct, or sometimes entirely 
disappear ; the colour being pale brown, or oliiy-lika, 
and' the fracture perfectly earthy, or amorphouiL 
"Every one, I repeat, must have remarked thia dov 
cumstan^, and the natunal inference appears td be 
that tiie veA ^rystaliizi^ calculus w compoi9ed ojf 
the red crystallized gravel, and the earthy amait. 
^hous one, of the amorphous sedimenfe; and' this 
iti&ren^ «eems to be justified by escperititcflit^; 
ihid erystalfiised calculus being, according to my ek- 
^eriiti^nts, composed of nearly pure lithic aicid \ kmA 
tlie aiMrphous one of lithic arid, mote or tets <if 
ammonia, generally a little of the phospSiales, and 
fromMmtt a amall portbn of the floodite «f ifaM. 
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Tl^e %hter the cdour, the greater in general tibt 
prop(»:tion of lithat^ of ammonia and the jdiosi^te^* 
The data in our possession do not enable w to 
determine the comparative prevalency of these y9^ 
rieties of lithic calculi ; but, according to my own 
observations," those composed of a mixture of th^ 
crystallized and amorphous sediments are the most 
common ; while the well^anarked crystallized variety 
is comparatively jitore rare ; and the third variety^ or 
those composed of pure lithate of ammonia^ are stiU 
more uncommon. The most perfectly crystallised 
variety, I think, is to be generally found among 
the largest specimens ; a drcumstancCf perhaps, that 
will not appear di£EicuIt to be explained hereafter. 

^ 2. OiValate qf lime, or mulberry calculi. Qp 
comparing the general totals in the preceding tables, 
it wiU be found that the mulberry calculi constitute 
rather less than -f of the whole number. The pro- 
portion, however, differs exceedingly from thi^ ajod 
from one another in the different collections. Tl^us 
of the 150 calculi examined by Mr. Brande, only 
six were composed of the oxalate of lime^ or ^ of 
the whole ; and even the most pure of these are 
stated to contain as much as 35 per cent, of other 
matter ; he accordingly remarks that he had rarely 
met with it. In the Norwich collection, on the con- 
trary, nearly 4 ; and in the collection at Guy's, even 

^ somewhat more than this, according to Dr. Marcet^ 
are of the mulberry species. In the Man^be^r 
edlection only Vr consists of oxalate of Vmt^;}ff^lf 
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puire ; but if we take into account all those that 
oontidn this substance, the proportion will be found 
to constitute about 4- of the whole collection, as in 
those of the Norwich and Guy's Hospital. In the 
Bristol collection rather less than ^ of the whole 
consists of oxalate of lime, nearly pure ; but if all 
be included, containing that salt, -,^, or nearly one 
half of the whole, will belong to this class ! Thus 
it appears, that in the district of ^^^hich Bristol may 
be considered as the centre, this species of urinary 
deposite is far more frequent than any other, and 
much exceeds its usual relative proportions, as ob- 
, served in other parts of the kingdom. The infre- 
quency of this species of calculus in the Hunterian 
collection, constitutes an anomaly that appears at « 
present inexplicable. 

9. Cystic oxide calculi. The rarity of this spedes 
of calculus is such, that only 1 in 274 appears from 
Ihe data before us, to be of this description; aaid I 
think it not improbable that even this estimate is 
greater than the truth ; since three out of the five 
collections contain no specimen of it. 

4. Calculi composed of the phosphates. From the 
data in our table it will appear that about -f of the 
whole number of calculi consist of the phosphates, 
and that half of this proportion, or about 4-, consists 
of the mixed phosphates. But, whoever has paid ^ 
much attention to the subject of urinary calculi, will 
perceive that these estimates are very incorrect, 
especially as far as regards the propcntion of the 
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calculi composed of the mixed to those composed of 
the pure phosphates. It may he ohserved also, that 
calculi have frequently the appearance externally of 
being composed of the phosphates, while they con- 
tain a nucleus of a very different substance: except, 
th^efore, calculi are sawn through the centre, it is 
impossible to ascertain their composition where the 
phosphates are concerned. Now, in the above data 
all the calculi, except some examined by Dr. Mar- 
cet, at Norwich, appear to have been sawn through;* 
there cannot, therefore, be much inaccuracy from 
that cause ; yet great confusion arises respecting the 
comparative frequency of this species of calculi, 
from the different methods of examining and ar- 
rangiqg them adopted by different authors. . Thus, 
from the method followed by Mr. Brande, it is 
impossible to infer whether the lithic add, which 
he states the calculi he examined to have, contain- 
^ ed, was derived from lithic acid nuclei, which is 
most probable, or whether from the whole cal- 
culus through which it was equally diffiised. f 
The description of the collection at Norwich 
does not enable us to draw any inference, with 

* Dr. M. expressly states that some in the Norwich collection 
were not cut through : but he is silent on this point with re- 
spect to the collection at Guy's. The calculi of the other col- 
lections are stated by the authors to have been divided. 

•f Mr. Brande informs us, that ** To Injure tliese calculi as 

little as possible, they were carefully cut through with a fine 

.saw, and a portion of the whole cut surface removed by a lile. 

In this way all the different ingredients of the calculi were 

pbtamed.'* 
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tiespect to tiie point in qutstion, fiom the reMOtis 
sbcnre giveii ; but in that of Guy's Hotipitid, no lei^ 
than 84 out of 87 are stated to bdong to the fUedble 
isipecies. Here it is evident that Dn M« must tti^an 
eternally ; for he admits himself elsewhere^ in 
common^ I believe^ with every other author who ba&» 
wntten on the 6ub|ect» that lithic acid constitutes by 
&r the most frequent nucleus round which the other 
sttbitancies concrete. We may^ therefore, I think, 
Uliiiy infer that a large proportion of those ealculi 
plaotd by Mr. Brande and Dr. Marcet under the 
hiiad of the phosphates, have a lithic add, or oxalate 
of Hme nucleus, and consequently belong to the class 
of alternating oikuli ; an inference that will be much 
conroborated by the Manchester and Bristol collec- 
tions, where these points appear to have been par- 
ticularly attended to. Thus, Dr. Henry says, that 
^* in four instances only out of 187, the calculus 
has been composed throughout of the earthy phos* 
phates^ and in these I have not been able to discover 
t iiudeus of any other substance ; " but his table 
contains 18 more, or 22 in all, composed almost 
entirely of the phosphates ; so in the Bristol collect 
tion only 20 are stated to consist principally of the 
phosphates, without, however, any reference to tlieir 
nuclei, which, of whatever they may consist, we 
may infer, from the principles of arrangement adopt- 
ed by Mr. Smith, to be very small. From these 
observations, then, I think we are entitled to con- 
dude, thit the proportion of calculi composted essen« 
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tially of the phosphates is much less than what it 
appears to be from the data above given taken collect 
tively» and that those composed entirely of the pho»« 
phates bear ^ven a very small proportion to those cofuv* 
p(>sed principally of them: and this inference fiilly 
accords with my own observations on the subject. 

5. Alternating calculi. These constitute by £ur 
the most interesting and important species of caleoli^ 
in a pathological point of view, since they present 
us with a faithful record of the order of succesinail 
of the different diatheses, &c. They, deserve, there- 
fore, to be most carefully studied ; and my readers 
will, I trust, in consequence, excuse me for entering 
rather minutely into the ^subject. 

From the preceding data taken collectively, it 
appears that between ^ and ^ of tl^ whole number 
belong to the class of alternating calculi ; but that 
this i$ a very erroneous view of the subject^ will be 
obvious to every one, even from a superficial exami-* 
nation of the data themselves. Thus, there appears 
•to be only five calculi in the Hunterian collection 
which, according to Mr. Brando's table, belong to 
the dass of alternating calculi; in the portion of the 
Norwich collection examined by Dr. Marcet, only 
19, or about ^ of the whole ; and in the collection 
at Quy 's Hospital, according to the same gentleman*, 
only %\xt or about -^V of the whole; while in the 
IdTerpool collection, according to Dr. Henry, there 
are no less than 7S belonging to this dasB ; and in 
the Bristol^ accoirding to Mr< Smith, 8^, or botWMtt 
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4- and 4 of the whole number. These diflFa-ences, 
I have no doubt, chiefly arise from the different man- 
ner in which the calculi have been arranged by the 
respective authors, and not from actual differences, at 
least so great, in the proportion of alternating cal- 
culi ; for in every collection which I have seen, the 
proportion of alternating calculi has been strikingly 
great. But it would be useless to dwell on this part 
of my subject any longer: I shall, therefore, proceed 
to examine the different varieties in detail. 

, a. Lithic and Mulberry. In the No^ch col- 
lection, according to Dr. Marcet, no less than 15, 
or -jV of ^he whole number examined by him, con- 
sisted of calculi of this description, whereas in neither 
of the other collections is this variety stated to exist. 
From the manner in which the residts are stated 
with respect to the Hunterian and Guy's Hospital 
collections, we are indeed unable to decide whether 
such a variety exist in them or not; but in the 
Manchester and Bristol collections, there is evidently 
no such variety : a circumstance of a very singular 
nature, and pointing out a most striking difference 
between the diatheses prevalent in the eastern and 
western parts of the kingdom. I have dissected, and 
examined with great care, a calculus composed of 
lithic acid, oxalate of lime, and afterwards lithic 
acid again, with the view of ascertaining the nature of 
the transition from one species to the other. The 
change appeared to take place almost e*r abrupto, 
tbitt is to say, on the surface of the lithic calculus, 
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which was a well-marked crystallized one, there was 
a very thin layer of a lighter colour composed of 
lithic acid, lithate of ammonia, and oxalate of lime 
intermixed, and upon this the oxalate of lime wa^ 
immediately deposited in the crystallized state. The 
transition hack again from the oxalate of lime to the 
lithic acid, was still more ahrupt, and ahsolutely 
without any perceptible intermediate state that I 
could observe ; a plain proof, I presume, that some 
time must have elapsed between the deposition of 
the different calculous matters. The oxalate of 
lime in this instance consisted of two distinct laminse; 
the internal of which was beautifully crystallized in 
the form of rays perpendicular to the surface of the 
calculus, while the external consisted of a congeries 
of distinct crystals (some of them almost transparent), 
which rendered the external surface slightly rough 
and tuberculated. 

b. Mulberry and Lithic. It is no less remark- 
able that this variety of calculus is not stated to 
exist either in the Hunterian, Norwich, or Guy's 
Hospital collections, though in the Bristol collection 
it forms nearly i- of the whole number, and in the 
Manchester -^. The transition from the mulberry 
to the lithic sometimes takes place at once, as in the 
specimen just described ; but occasionally a mixture 
of the two substances occurs between the pure mul- 
berry and pure lithic. 

c. Lithic and Phosphates. This common variety 
of calculus is not stated to exist either in the Rnih* 
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teriani Norwich, or Guy's Hospital collections. We 
tan' hardly, however, infer from this that it does Jiot 
occur there, but must suppose that it has been in- 
cluded under other heads. In the Manchester col- 
lection it constitutes between -i- and 4- of the whole 
number, and in the Bristol only about -rVt ^ remaxk- 
able and striking difference, on which a few remarks 
will be made when speaking of the next variety. 
The usual tranedtion from the lithic acid* to the 
'phosphates is most interesting and instructive. If 
the calculus has originally been of the crystallized 
variety, the first symptom of change is commonly 
the disappearance of the crystallized character, and 
.the substitution of the amorphous one in its stead ; 
at the same time the colour becomes paler. These 
characters gradually increase till the fracture becomes 
perfectly amorphous, and the colour a pale day- 
brown, and very soon after this the phosphates ap- 
pear to prevail entirely. These changes indica'je 
that the transition from lithic acid to the phosphates 
takes place through the lithate of ammonia, and that 
it is accompanied by the disappearapce of the usual 
colouring principle from the urine. It may, however, 
be remarked that we rarely meet with the above 
series of changes complete, the perfectly crystallized 
variety of lithic acid seldom passing to the phos- 
phates ; while, on the contrary, the pale amorphous 
variety frequently passes into the phosphates, or con* 
tains them mixed. Sometimes, also^ the series of 
«haqges occurs in a very limited space. 
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d. Mulberry and Phosphates. In the Hunterian^ 
Norwich, and Guy*8 itospital collections, this variety 
of calculus hardly appears to occur ; while in the 
Bristol it forms upwards of 4- of the whole, and in 
the Manchester -rV« The striking difference between 
the Manchester and Bristol collections consists in 
the great number of the mulberry specie, in the 
latter, while in the Manchester collection tht 
lithic species predominates. This is a very curious 
fiict, the origin of which is probably to be traced to 
some difference in the modes of living between the 
two districts. The transition from the mulberry to 
the phosphates is sometimes moi^t interesting and 
instructive: the following is what I have observed 
on dissecting and analyzing this variety. The 
nucleus had the usual appearance and composition of 
the mulberry calculus. Round this was deposited a 
substance of a less compact and more friable textm^ 
composed of a litrge proportion of carbonate of lime, 
mixed with some oxalate of lime ; at a greater dis- 
tance from the centre, the oxalate of lime entirely 
disappeared, and its place began to be supplied by 
the phosphate of lime ; the compound here, there- 
fore, consisted chiefly of the carbonate and phosphate 
of lime. Still frirther from the centre, the carbonate 
of lime was much less in quantity, and at length 
altogether disappeared, and the calculow matter 
eonsisted almost entirely of phosj^ate of lime, with a 
fmaQ pmportion of the triple phos^ate nud attiiMl 
matter: and of this the bulk of the ealeid«» oM- 
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sisted. It was very difficultly ftisible. This calculus 
was extremely friable, and had been broken to pieces 
in extracting. 

e. Lithicj Mulberry^ and Phosphates. It is 
singular that neither of the collections should be 
stated to contain a specimen of this variety, which is 
by no means uncommon. In the seventh plate of 
Dr. Marcet's work, there is a good figure of a calculus 
of this description. 

/. Mulberry i Lithic, and Phosphates. In the 
Hunterian collection, five specimens of this variety 
are stated to exist ; in the Manchester seven. We 
are unable from the data to state whether any 
specimens exist in the other collections, but there 
can, I think, be little doubt of the &ct. In the 
Bristol collection there are ten specimens of alternat- 
ing calculi, the nucleus of all of which is stated to 
consist of oxalate of lime. One of these specimens is 
made of four regular deposites, namely, oxalate of 
lime, lithic acid, oxalate of lime and lithic add 
mixed, and externally '^ ammoniaco-magnesian phos- 
phate of lime,'* a term of which I am at a loss to 
comprehend the meaning, except it be intended to 
sigiiify the mixed phoi^hates. 

g. h. Fusible and Lithic. Fusible and Mul- 
berry. Out of 823 calculi, the aggregate of all the 
collections, only three specimens are stated to exist 
in which the phosphates have been followed or sur- 
rounded by other calculus deposites. Hence it may 
be laid down as a general law. 
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That in urinary calculi a decided de- 
position OF THE MIXED PHOSPHATES IS NOT 
FOLLOWED BY OTHER DEPOSITIONS. 

To this important law there are certainly very few 
exceptions ; and in all the numerous calculi that 
have fallen under my own ohservation, I do not 
reccillect a decided instance of one ; for in every case 
in which there appeared at first sight to be an ex- 
ception to it, this was found, upon a closer exami- 
nation, to be more apparent than real. The 
following is a description of a calculus constituting 
such an apparent exception.* The nucleus was com- 
posed of a loose aggr^ate of particles, consisting 
principally of the lithate of ammonia, of a pale brown 
colour. Round this was deposited a layer of con- 
siderable thickness, composed almost entirely of the 
same substance, but hard and compact ; without this 
was deposited an imperfect lamina of the triple 
phosphate of magnesia and ammonia ; and beyond 
this, several thin and irregular laminae of the lithate 
of ammonia and triple phosphate, intimately inter- 

* Besides the instance here mentioned, perhaps some of the 
exceptions to this law might have arisen from the escape into the 
bladder of a small prostate calculus, which, there acting as a 
nucleus, became surrounded with lithic acid. I have never 
knbwn an actual instance of this, but I have seen a case in which 
prostate calculi have got into the bladder, and in which the 
urini^ was at the same time acid ; and consequently if the .urine 
had contained an excess of lithic acid, which might have been 
the case, this would have been deposited on the prostate cidbuli, 
Bh6 thus formed an apparent exception to the law above liten- 
tioiicd." 
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mixed with one another : lastly^ the whole was covered 
by a layer of the triple phosphate of' magnesia »»d 
ammonia, perfectly . white, and of a crystallized tex.n 
ture, and consequently nearly pure. Hence this 
hardly constituted an exception to the gena»l liiw{ 
for, as will be hereafter shown, the lithate of ammonM 
seems to constitute, as it were, the intermediate link 
between the lithic acid and phosphates.* 

Besides these varieties of alternating ealimHt 
it is obvious that many others may exist, md 
probably do so. Indeed there are desaipticms of 
such calculi on record. Thus, Dr. Maroet gives • 
figure of a small one, composed of lithic acid ill ibt 
centre, bone earth next, then oxalate of lime» and 
lastly, the mixed phosphates.! Such varieties, htm-* 
ever, are rare, and may be rather considered M 
curiosities than otherwise impmiant. 

6. Compound calculi CalcuU termed compound, 
from being composed of different ingredients mixed 
up together, are comparatively rare. From the og^ 
gregate of the preceding data, it appears that about 
^ of the whole number only is of this description. 

* This calculus vss the seeond taken from » youog gentle^ 
sum ; the fint of which conuatei prlncipsHj of the lithate of 
cmmoQia, and wbos^ case is alluded to in a paper publi^hfsd by 
ma on fthii species of CAlcttlu9« See Med. Chirurg. Trans* x»' 
p. 389* 

f See plate yiii. fig. $« oChis work on ptlculous iQompla)nt9# Jo 
^ individttal fivHO whom this cslculuK was taken there was pro* 
btbly an abscess in the prostate gland, into which the originai 
litkic Bwdeus made its way, and after remaining there some ^SfWf 
and becoming coated with a stratum of phosphate of lime>4|gax9 
made its way back to the bladder* 
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But the proportion in the collection of Guy's Hos^ 
pital, is no less than nearly ^ while in the Norwich 
it is only -^V* a prodigious difference, for which there 
is no apparent reason. It is to he regretted also, 
that neither of the authors has informed us of what 
these compound calculi are composed. Are they 
composed of the same mixture, or of different ones ? 
The answer would he most important, as it would 
show us what different diatheses can exist together 
at the same time, and thus, perhaps, throw more 
Mght on those affections in general after alternating 
calculi, than almost any other facts connected wiih 
this interesting and important suhject. For my own 
part, I have nothing from my own experience to 
otkr on this head. I have never seen, or rather 
exaniined, what I should denominate a compound 
calculus. I have indeed observed, in the transition 
stages of calculi, an intervening portion composed of 
a mixture of the old and the new layers ; but this in 
general has constituted a very small proportion of the 
entire calculus. Such mixtures hari consisted, fer 
example, of the lithate of ammonia and the oxalate 
of lime ; of the oxalate, carbonate, and phosphate 
of lime ; of the lithate of ammonia, and the mixed 
phoisphates, &c. as above-mentioned ; but never of pure 
lithic acid with any other ingredient, and particu- 
larly with the phosphates ; nor do I believe such a 
compound ever existed in pature. 

Such is a summary account of the various forms 
Msumed by urinary deposites and of their ^mpara- 

I 
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tive frequency. The reader, however, will readily, 
perceive that, although so different in their compo- 
sition and api)earauce, they may in fact be consi- 
dered as made up of four elementary substauces 
only, viz. 

1. The lithic acid and its compomids. 

2. The oxalate of lime. 

3. The cystic oxide : and^ 

4. The earthy phosphates ; 

two or more of which principles are seldom or 
never found in excess in the urine at the same time. 
Hence they may be supposed to represent so many 
distinct diatheses, or conditions of the system fe-, 
quiring to be separately considered ; and this accord* 
ingly is the principle on which the future arrange- 
Inent of my subject will be founded. The preceding 
order has been . adopted for the following reasons : 
The lithic add justly claims to be considered in the 
first place, not only because it constitutes the most fre- 
quent constituent of calculi, but is that also which 
most generally gives origin to the other species, by 
furnishing a nucleus round which the matters com- 
ponng them may concrete. Next to the lithic Mif^.. 
the oxalate of lime species of calculus seems to posseift 
most strongly the characters of an original diathesis^ 
from the frequency with which it gives origin to 
renial nuclei. The cystic oxide is extremely rare ; but, 
it seems to originate most frequently in the kidney, 
and moreover has the property when present of 
cflidbading other diatheses. The phosphates naturally 
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fall to be considered in the last place, from the cir- 
cumstance that they very rarely constitute entire 
calculi, but succeed to the other diatheses, and are 
themselves very rarely if ever succeeded by any other 
diathesis.* 

** In a paper by Sir Gilbert Blahe^ in the second volume of 
the Transactions of a Society for the Improvement of Medical 
and Chirurgical Knowledge, published in 1811, are the follow- 
ing remarks, which I think it but justice to the author to 
publish : <* All the substances found in the composition of stone, 
except the uric acid, of which there is a certain proportion in 
the most healthy urine, seem to be the creatures of morbid IrrK 
tation. In almost every instance the concretions of uric acid 
form the nucleus of stones, which would not be the case if the 
other substances were produced independently of irritation from 
tb« stone itself. The specific eftect of this irritation, as the 
stone advances in size, is to produce, by exciting morbid irritation, 
the various other compounds which have been enumerated, and 
there seems to be particular stages of its growth, at which it 
produces one compound rather than another, as appears by the 
strata of urinary stones. The several strata may be considered 
as, expressions of this fluctuating action, so as to be registers as it 
were, of the duration and succession of these actions, in pro- 
ducing the several species of matter composing stratified stones.'' 
This paper and another on a similar subject have been recently 
republbhed by the author, in a work entitled, <' Select Disser- 
tations on several Subjects of Medical Science," p. 182. When 
the first edition of the present volume was printed, I was not 
aware of the above view of Sir Gilbert on the subject, or I should 
have noticed it — a view which, if it had been followed up by the 
author, would have led him to the discovery of the important 
law mentioned in the text. 
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CHAP. VI. 

Of the Lithic Acid Diathesis in general^ and on the 
best Means of counteracting it^ so as to prevent 
the Formation of Calculus, or its Recurrence 
after an Operation. 

It has been before stated, that lithic acid is 6epa» 
rated from the urine under two distinct forms ; first, 
as an amorphous, or uncrystallized sediment, in 
which it is always in some state of combination ; and, 
secondly, in a crystallized form, and nearly puns. 
These circumstances naturally induce us to consid^ 
the subject under two points of view ; and, 

I. Of amorphous sediments. The amorphout 
sediments at present under consideration consist 
essentially, as has been before stated, of lithic add 
in combination with some base, generally amm&nim. 
In healthy urine this compoimd exists in such a 
proportion, as to be held in permanent solution at 
all ordinary temperatures. From particular causeSy 
however, affecting the health, the quantity of Hthate 
of ammonia in the urine is liable to be so much in^ 
creased as to be incapable of being retained in solit. 
tion at the ordinary temperature of the atmosphere ; 
hence as the urine cools a part of it is deposited, and 
thus constitutes the sediments in question. Such is 
an explanation of the phenomenon in its general and 
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most fiimpl« form ; and the obvious condudon to be 
drawn from it is, that the deposition of amorphous 
sediments is indicative of an Mcess of lithic add in 
the urine.* 

In considering the causes produdng this excess of 

lithic acid in the urine, perhaps I cannot do better 

than enumerate the circumstances (exduding^ of 

course, actual disease) which have been observed to 

produce these sediments in a person subject to sli^t 

dyspepsia, but in other respects healthy, and who, 

cgtisequently, from his susceptibility to the operation 

of the exdting causes, may be considered in the 

light of a delicate test of their presence and action. 

These exciting causes are of three kinds — a. Simple 

enrors in diet ; b. Unusual or unnatural exerdse, 

dther bodily or mental, particularly after eating, 

and the want of proper exerdse at all other times ; 

and, c. Debilitating circumstances. 

a. Errors in diet may consist either in a simple 
ocess of the usual wholesome artides of food, or in 
Ihe partaking of food which is unwholesome, or 
which uniformly disagrees with an individual With 
respect to an excess of wholesome food, it has been 
obs^^ed, first, that all other circumstances bdng the 
sam^ an unusually heavy meal especially of animal 

* I wish to state that I have adopted this general view of the 
tiAjeet chiefly from its simplicity and convenience. The depo- 
aitiofi of amorphous sediments, for the most part> Indicates an 
excesi of lithic acid m the urine, but by no means universally so ; 
ids they appear to be sometimes deposited in consequence of a 
very slight excess of acid in the urine. 
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food or of bread, is invariably followed by a dep()ti' 
tion of the lithate of ammonia from the urine. Se- 
condly, that the circumstances of quantity and qna^ 
lity of food being the same as usual, an abrupt or de- 
bided change in the time of partaking of it, such, for 
example, as dining at noon, or eating supper (to which 
the person is not accustomed), will very frequently 
produce the same effect : and, lastly, that the satne 
effect is occasionally produced by partaking of fodd to 
which the person has not been used, though whole- 
some in itself, and taken at the usual times and in 
moderate quantity. 

. With respect to the wholesomeness of food^ so 
much depends upon idiosyncrasy, that this point cftn 
only be determined in many instances by actual trial. 
Whatever agrees with the stomach of an individual, 
when taken in moderate quantity, may perhaps be 
presumed to be easily digested, and therefore tthok-^ 
some as far as regards that individual ; and the 
stomachs of different persoils are so various and capri- 
cious in this respect, that there is scarcely any kind df 
food but some stomach may be found capable of 
digesting it. Certain substances, however, are iim- 
versally acknowledged to be more difficult x)f diges- 
tion than others. These are enumerated by writens 
on dietetics, and are sufficiently well known. I shpU 
therefore only notice one or two substances which« 
of all others, have been observed most apt to pro- 
duce a deposition of the lithate of ammonia : these 
are animal substances in general, and more leispedallx 
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heavy, unifermented bread, or compact, hard-boiled 
fat dumplings or puddings. 

Under this head, perhaps, may be dassod thcl 
effects of waters. Hard and impure watet^ liave 
been long supposed to possess a great influence in 
diseases of the urine, and every day more and more 
satisfies me of the truth of this opinion. They fire- 
queiitly derange delicate stomachs very considerably; 
and sometimes have a tendency to produce, the present 
class of sediments, though they generally act by pro- 
ducing the crystallized sediments or gravel in those 
disposed to them, as will be stated more fully when we 
come to consider that form of sediment. 

A. Unusual or unnatural exercise of the body or 
mindy particularly after eatings and the want of 
proper exercise at all other times. It has been 
observed;, that horse exercise is apt to produce a 
turbid state of the urine, in those who are unaccus- 
tomed to it. I have also remarked, that exercise in 
general, whether bodily or mental, taken immedi- 
ately after a principal meal, as after dinner, is almost 
invariably followed by a deposition of the lithate of 
ammonia from the urine. On the contrary, the Waiit 
of active exercise after a certain stage of the diges« 
tive process has been completed, is very frequently 
followed by a isimilar deposition. I have likewise 
remarked, that even a moderate meal taken after a 
day spent in close mental application, or complete 
bodily inactivity, is very frequently succeeded by the 
same event. 
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c. Debilitating circumstances. To thia daM be^ 
long a great variety of unconnected events having no 
j^rinciple in oommon except that» perhaps, of dimi- 
nishing the vital energies, su€h as various medidiAlJ 
substances; certain conditions of the atmosphere $ 
also depressing passions of the mind, inordinate men- 
tal or bodily fatigue, long fasting, and a host of 
others whidb need not be enumerated ; all of whichf 
the quantity and quality of the diet, &c remaining 
the same, will frequently occasion the deposition in 
question from the urine. 

Such are the principal circumstances which have 
been observed to produce these sediments in t^e 
urine. It is, I beUeve, the common opinion, that 
all such sediments indicate the presence of &ver; 
and when fever occurs in healthy subjects from 
other causes, it is indeed accompanied by some 
form or other of these sediments; but whether the 
circumstances above enumerated always act by exeifa» 
ing real fever in the system is very doubtfiil, certainly 
at least such fever is often very slight, and by no 
means commensurate with the quantity of sediment 
that frequently appears on such occasions. That the 
<xrgans of digestion and assimilation are somehow 
or other concerned in the appearance of these sedi* 
ments there can be no doubt, and that these organs 
should be somehow or other affected by the cir* 
cumstances enumerated, there can be no difficulty in 
conceiving ; but with respect to the immediate na- 
ture of these derangements, we have no very distinct 
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kilowledge; and at present I have nothing to do 
with conjecture. 

Every one who has paid the least attention to th4 
urine, must be aware that these sediments assume^ 
at different times, very different appearances^ espe- 
cially in point of colour; and that they occur at 
different times, and in different persons, of ahnost 
every shade of colour, from nearly perfectly iniute to 
deep mahogany brownish red. This variety in ap» 
pearance is doubtless connected with correiqponding 
modifications in the diseases from which they origi« 
nate ; but as it would be endless, or impossible, to 
point out all those modifications, I shall consider 
them under three heads only, which will be found 
quite sufficient for all practical purposes, namely-*^ 
1. Yellow sediments; 2. Red or lateritious aodi'- 
ments ; and, 8. Fink sediments. 

1. Yelloxv sediments. These sediments vary in 
colour from nearly white to the wood brown of Wer- 
ner — a colour which is stated to be identical with 
that of ripe hazle nuts. They consist essentially of 
the lithate of ammonia, tinged with the colouring 
principle of the urine, but usually contain more or 
less of the phosphates, and sometimes a little (^ the 
lithate of soda. In general, perhaps, the nearer they 
approach to white, the more of the phosphates they 
contain : but there are many exceptions to this ; and I 
have seen sediments belonging to this dass almost 
perfectly white, and consisting of nearly pure lithate 
of ammonia. 
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This dass of sediments may be teniied the' sedi-^ 
ments of healthy if the term may be altowed— - 
being such as are produced in the urine of healthy 
6x slightly dyspeptic individuals by errors of diet, 
akid all the other circumstances before mentioned, 
which seem, independently of actual fever, to pro- 
duce turbid mine. Perhaps there is no healthy 
individual v^hose urii]^ does not occasionally deposit 
this spedefi of sediment. There are some, however, 
infinitely more Uable to it than others, and who 
consequently have it induced by the slightest causes; 
This susceptibility obviously denotes a tendency to 
an excess of lithic acid, and its consequences: but 
when these sediments are of an unusually pale colour, 
as is sometimes the case, a tendency to the phos- 
phates is indicated, as \nll be more particularly 

• 

pointed out hereafter. Children are veiy subject to 
this form of sediment ; and in them, as well: a^ in 
all who labour under such a susceptibility, it is fre- 
quently the forerunner of gravel or calculus. Inde^, 
nothing is more common than for this form of sedi- 
ment to alternate in the urine of the same person 
with the crystallized sediment or gravel to be pre- 
sently described.* Pale coloured varieties of this 
class of sediments, when abundant, and when there 
is a slight excess of acid in the urine, often subside 
to the bottom of the vessel in the form of a gelatinous- 
looking mass, which soon begins to assume either an 

* It may be observed, that rhubarb has the property, in some 
instancesi of tinging these amorphous sediments of a bright yel- 
low colour, when taken by tlie mouth. 
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amorphous or imperfectly crystallized fdltti, at 6ikt 
bn its surface, and afterwards gradually throughoiKt 
its substance. This appearance, which also oocixrs 
in other forms of sediments, though more rarely, bas 
been commonly attributed to mucus. 
' 2. Ked, or lateritious sediments. These sedi*. 
ments vary in tint from nearly white, in which stafe 
they are with difficulty distinguished from the last 
variety, to a deep brick red or brown. They consist 
essentially of the lithate of ammonia, or lithiate of 
soda, tinged with a large proportion of the colouring 
principle of the urine, and more or less of the piir- 
purates of ammonia and soda» Sometimes, also, they 
contain a small proportion of the earthy phosphate^. 

r 

In general the deeper the tint, and the more ap- 
proaching to brick red^ the more of the lithate and 
purpurate of soda they contain : but there are some 
exceptions to this observation. ' 

When the purpurates exist in the urine (indicating, 
as was formerly attempted to be shown, the secretioA 
by the kidney of nitric acid), feverish or inflam^ 
matory action is almost constantly indicated : and 
this law is so general, that I have never seen a de- 
cided exception to it. The presence, tha'cfore, of 
this class of sediments may be supposed to denote 
fever, and generally, I believe, of an active inflaiti- 
matory nature. They owe their peculiarity of tint 
to the colouring matter of the urine, which, in com- 
mon with all its other principles, appears on such 
occasions to be secreted more copiously tbati li^uii}. 
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il8iice« urine which deposits these sediments is usu- 
fUy of 1^ deep red or brown colour, and of high specific 
gUivity* The deeper the colour of the sediment, and 
tjiie more approaching to red^ the i more severe in 
general the symptoms: and it may be mentionedt 
tjiat the most decided and strongly marked sped- 
mens of this kind of sediment which I have seen, 
have been deposited by the urine of gouty indivi- 
duals; in which case, as before observed, the sedi- 
ments consisted chiefly of the lithate of soda, and 
the tinging substance, from the tint, appeared to be 
the purpurate of soda. The urine of all persons 
liOiouriqg under feverish and inflammatory affections, 
and whos^ urine is naturally healthy, is liable to 
deposit this species of sediment. Those however, 
who are most subject to the first variety, seem to be 
apapre liable to this, especially to the paler varieties 
of it. Such persons appear to be naturally of a 
fi^verishj irritable habit ; and are apt to be affected 
by the slightest causes, such as trifling errdrs in 
diet, a chilly state of the atmosphere, fxc. There 
fire certain diseases, also, in which this variety of 
sediment appears to occur in a greater degree, and 
in a more decided form, than usual : such are gout, 
as above-mentioned ; also rheumatism, hepatic afifec- 
tions, &c.* 

• A solution of the oxymuriate of mercury, as is well known, 
very constantly produces a precipitate in the deep coloured 
urine passed during fever or inflammatory action. This preci- 
pitate I have several times analyzed, and found it to consist 
Ahkfly of the lithate of mercury. 
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' ' 8. Pink sediments. The third and most rare yv 
riety of amorphous sediments, is what is usually deno- 
minated pink sediments, the colour of which is very 
aptly expressed hy the term pink. Like the other 
varieties, they consist essentially of the lithate o£ am- 
monia ; hut they differ from both these in being almoM 
entirely devoid of the yellow tint derived from ihe co* 
louring matter of the urine ; and consequently, in ow^ 
ing their colour chiefly to the purpuratc of ammonia. 
This class of sediments, therefore, appears to Indicate 
the absence of the large proportion of the colouriiftg 
principle of the urine, so constantly present in active 
inflammatory fever, and to denote the secretion cfi a 
greater quantity of nitric acid, and the consequent 
formation of more of the purpurate of ammonia ; aiid 
this view of the subject actually coincides with taf 
observations. The most perfect specimens of this 
kind of sediment which I have ever seen were oK 
tained from the urine of dropsical individuals : the]^ 
occur also occasionally in the urine of the heetii^ 
and of those obviously labouring under certain chronic 
visceral affections, especially of the liver.* 

Such is an outline of the circumstances which have 
been observed respecting those amorphous seditaii^t^ 

* In one or two cases of obstinate dyspepsia, connected with 
formidable visceral obstruction, I Rave seen the urine not only 
passed of a bright pink colour, but remain so on cooling without 
deposkifig any sediment. This pink colour seemed to depend 
on the large quantity of purpurate of ammonia present, which, 
jfrdm there being no lithate of ammonia with which it roisht com- 
bine and be precipitated, was necessarily retained in solution^ 



196 LITHIC ACIJ) 

composed principally of the lithic add. To render 
them, if possible, still more distinct, I shall briefly: 
recapitulate them : Amorphous sediments owe their 
colours to two classes of substances, differing from 
one another; the first of these is, apparently, an 
iilgredient of healthy urine, and helps to impart 
a . yellow / colour to that fluid. This ingredient is 
Uable to be very much increased in active inflamma- 
tory fevers,, though, of course, its presence does not 
necessarily indicate fever. The second source of 
cplpur is the purpurates, a dass of substances not 
existing in healthy urine, but in that only of persons 
labouring under fever. These two substances natu- 
rally give rise to three varieties of sediments : 1. Id- 
thate of ammonia tinged by the colouring matter of 
tte urine only, and not nea^ssarily indicating fever : 
2. Tii)ged by a mixture of an excess of the, same 
ingredient, and more or less of the purpurates, in* 
dicating for the most part active inflammatory fever; 
and, 8. Tinged by the purpurate of ammonia only, , 
indicaliing general fever, of an irritable nature, as 
hectic?^ 

It may be also remarked, that the above holds 
only with respect to the healthy action of the kidney. 
When this organ is deranged, as in diabetes, for 

• The best mode of judging of the real nature of these sedir 
meats, is, to collect them on a filter, and examine them white 
still wet. It is impossible to judge of their precise tint when in 
the urine ; and if permitted to dry, they become much paler, 
and their colour cannot be completely restored. 



BHHBa^n 



AMOKPHOUS SEDIMENTS. 187 

example, the colouring principle which usually . ac- 
companies the lithic acid, as well as the Jithic add 
itself, are scarcely secreted at all, and consequently, 
sediments of the above description cannot take place; 
in such instances, therefore, fevers can, and do exist* 
without these appearances.* I wish, also, further 
to remark, that these sediments appear to me to 
show rather that fever has existed^ and is going offy 
than that it Csvists at present. They never appear, 
I believe, during the first, or cold stage of fever, and 
projierly belong to the last, or sweating stage. In 
continued fevers, indeed, they sometimes occur almost 
constantly ; but this, I presume, can be explained, 
upon the supposition, that the sediments, for ex- 
ample, generated by. the fever of yesterday, appear 
in the luine secreted during the remission of to-day ; 
and those generated to-day in the urine of to-mor- 
row, &c. The length of time which the urine is 
sometimes retained by feverish patients, and the 
consequent mixture of portions secreted at different 
times, has thrown a good deal of confusion on this 
part of the subject, which a simple attention to the 
above points will, for the most part, set to rights. 

Besides these amorphous ^ sediments, consisting 
chiefly of lithic acid, I have seen two or three in- 
stances in which large quantities of perfectly white 

* I have, however, seen in a case of common inflammatory 
sore throat, where the phosphates were usually deposited in 
abundance, the lithate of ammonia intermixed with them, but 
in a perfectly tvhtte state. 
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lithate of soda were deposited from the urine. In 
one case in particular the quantity was immense, 
and voided, not only mixed with the urine, hut in a 
state of consistency like mortar, especially during 
the night, so as to produce considerable difficulty in 
passing the urine. The urine wa« acid^ and this 
circumstance induced me to examine it, as the sedi- 
ment had all the appearance of the mixed phosphates, 
I suspected the presence of gouty irritation or abscess 
in the kidneys in these instances. 

II. Of crystallized sediments^ or gravel. Crys- 
tallized sediment!^ or red gravel, consist of lithic 
add, ne^ly pure. Lithic acid, as has been before 
stated, exists in a state of combination in healthy 
urine ; and in such a proportion, aif to be held in a 
state of solution at all ordinary temperatures. Some- 
times, however, a free acid is generated by the 
kidneys, which precipitates the lithic acid in the 
pure crystallized state we See it — a phenomenon 
eadly imitated artificially, as is well known, by the 
addition of a few drops of any acid to healthy urine. 
The precipitation of crystallized lithic acid does not, 
theirefbre, necessarily indicate an excess of lithic 
acid in the urine, but the presence only of some free 
add in that fluid;* though such an excess does, 
for the most part, exist in this form of disease, as 

* I have frequently seen the urine so completely divested of 
lithic acid in this form of the disease, that, upon adding to it even 
an excess of a mineral acid, not another particle of lithic acid 
has been deposited. 
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will be shown hereafter. With respect to the nature 
of the precipitating acid it is probably not always 
the same. Most generally it appears to be the 
muriatic^ sometimes the phosphoric or sulphuric, and 
occasionally other acids. In general, however, it is to 
be understood, as noticed elsewhere, that when the 
mineral acids are present in excess, these are not the 
immediate cause of the preternatural acidity in the 
urine, and consequently of the precipitation of the 
lithic acid. The stronger acids act by decomposing 
saline compounds, into which destructible acids, such 
as the lactic acid, &c. enter, and setting them free ; 
hence the immediate cause of the deposition of lithic 
acid gravel is generally a destructible acid of very 
Weak powers, even, perhaps, in some instances, the 
carbonic acid. When the urine contains a free acid 
it is commonly more transparent than usual, and of 
^ bright copper colour.* 

* It may be proper to remark, that Mr, Murray Forbes, in 
a work originally published so long ago as 1786, entitled " A 
Treatise upon Gravel, and upon Gout^ in tvhich their Sources 
and Connections are ascertained, S^c, advanced opinions very 
similar to the above, respecting the deposition of amorphous 
and crystallized sediments. Indeed, if this gentleman had beeq 
better acquainted with the chemical properties of these sub- 
stances, there is no doubt but he would have come to exactly the 
sartle conclusions. In 1792, Dr. Wilson Philip also published a 
valuable series of experiments, on the effects of different articles of 
food, &c. on the urine ; in which a similar opinion respecting the 
deposition of lithic. acid crystals, by the presence of a free acid, 
is maintained; but for this opinion he appears to acknowledge 
himself indebted to Mr. Forbes. Dr. Philip's experiments have 
been republished, with some additional observations, in the 
6th vol. of the " Transactions of the Royal College of fhy- 
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» This form of sediment varies considerably in ite 
colour and appearance according to circumstances^ 
When unaccompanied by fever its colour is always 
identical with the deeper tints of that of the first 
class of amorphous sediments before described. 
When it is accompanied by fever it is generally more 
or less of a red or lateritious colour. I have never 
seen this form of sediment of a phik colour, and for 
obvious reasons it is not likely that such an occiir- 
rence should take place. Sometimes large quan- 
tities of impure or imperfectly crystallized lithic 
acid is voided by old people, in the shape of globules, 
varying in size from a pin's head to that of small 
peas ; these are generally pale coloured. Occasionally 
also, when the kidney is diseased, large irregular 
masses of this acid, in an impure state, are voided. 

. The general symptoms attending the appearance 
of crystallized lithic acid in the urine, are more or 
less of pain or uneasiness in the region of the kidney, 
with irritation, and sense of heat about the neck of the 
bladder and urethra. There is also a frequent de- 

sicians.'^ Dr. Philip is of opinion, that the precipitating acid, 
in a healthy state of the system, is thrown off by the skin ; and 
he supposes, that even when generated in excess, it may be 
diverted to the surface of the body by merely increasing insensi- 
ble perspiration. Though I do not entirely coincide with this 
opinion of Dr. Philip, yet, upon other grounds, I fully agree 
with him in the propriety, and even necessity, of ensuring a due 
performance of the cutaneous functions in these complainU. It 
may be remarked, that what Dr. Philip termed cream coloured 
sediments in the first edition of his paper, and phosphates in that 
since published, evidently consisted in many instances of the 
lithate of ammonia. 
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sire to pass the urine, which is voided in small 
quantities at a time, and without affording the 
usual relief, the sensation still continuing of some- 
thing being left behind in the bladder. The diges- 
tive functions also, as in most cases where urinary 
deposites are concerned, are considerably deranged, 
or very liable to be so, and the patient is frequently 
troubled with acidity of the stomach, flatulency, &c. 
particulai'ly after any little error in diet, as the use of 
fruits, acescent wines, &c. The circumstances, however, 
under which lithic acid appears in the urine, and the 
constitutional symptoms with which it is associated, 
together with the tendency and danger of the affection, 
are liable to considerable modifications, according to 
the age of the patient ; hence we shall consider the 
subject as occurring at four periods, viz. before pu« 
berty ; between puberty and the age of forty ; be- 
tween forty and sixty ; and in old age. 

Children in general, and particularly the children 
of dyspeptic and gouty individuals, or who inherit 
a tendency to urinary diseases, are exceedingly liable 
to Uthic acid deposites in the urine. These appear 
not only under the form of amorphous sediments, as 
before mentioned, when there is seldom much irritation 
in the urinary organs, but frequently also in the 
form of crystallized lithic acid : in this case symptoms 
of irritation about the urinary organs may be always 
more or less observed, if the child be attended to. 
Thus there will be found to be a frequent desire to 
pass urine, which is voided in very small quantities, 
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and with manifest uneasiness. The irritation about 
the urinary organs also frequently induces the child 
to wet the bed by night, &c. In such cases, if the 
urine be examined, it will be always found to be 
very imnatural, and frequently loaded with lithic 
acid; and should this prove to be the fact, the 
case requires immediate attention, as there is much 
greater risk at this period of life than at any other, of 
the formation of stone in the bladder, as will be more 
particidarly shown hereafter. 

Between the age of puberty and forty there is, 
perhaps, generally speaking, less disposition to the 
formation of lithic acid deposites than at any other 
period of life. In those, however, who have a very 
strong disposition to urinary affections, they not only 
frequently occur, even during this period, but go on 
almost constantly in some shape or other, and in 
different degrees, according to circumstances. Ex- 
cept, however, in extreme cases, the lithic acid comes 
away in the state of gravel only, and hence the 
secondary symptoms, such as irritation in the urinary 
organs, &c. are by no means severe, and conse- 
quently attract but little of the patient's attention ; 
more especially as his general health, however pa- 
radoxical it may appear, will be generally found to 
be in a better state than ordinary at those periods 
when lithic acid gravel is deposited in the urine. 
Partly for the reasons above stated, and partly from 
other circumstances to be noticed hereafter, there is lefts 
risk at this period of life of the formation of calcuH 
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than at any other ; and hence this occurrence seldom 
takes place, except by accident, or when there is 
more than ordinary disposition to the disease. 

About the age of forty an important change com* 
monly takes place in the constitution, which for the 
most part materially influences the deposition of lithie 
acid in the urine. It will be generally now observe4 
that the lithie acid is apt to be deposited at intervals 
in larger quantities than usual, and that for some tim? 
previously to this occurrence there is more or less of 
feverish indisposition and derangement of the general 
health : about this period of life also there is a dis- 
position in the constitution, at the above periods 
particularly, to separate the lithie acid in a concrete 
state, thus giving origin to the formation of renal 
calculus, and the consequent train of secondary 
symptoms, to be detailed presently, when we come to 
speak particularly of that occurrence. These cir- 
cumstances are most liable to take place in those 
individuals who have all their lives been subject to 
lithie acid deposites; but they not unfrequently 
occur also at the period of life we are considering, in 
those who have never previously suflFered from these 
affections, but who have lived luxuriously and indo- 
lently, or who inherit a tendency to gout, though they 
have never, perhaps, had an open attack of that disease. 

Whoever has much attended to urinary diseases 
must have remarked the circumstance above alluded 
to, viz. that patients subject to derangements of the 
general health, connected with urinary deposites, 
seldom j^el so well with respect to the former, as 
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when lithic acid gravel is deposited in the urine. 
Now this circumstance is even more strikingly illus- 
trated by those attacks of gravel that are apt to com- 
mence about the period of life we are considering. 
Thus we shall frequently find, that patients who 
had previously for months, or even years, been sub-^ 
ject to various anomalous nervous affections and 
pains in diflFerent parts of the system, accom- 
panied by great derangement of the digestive func^ 
tions, will suddenly obtain relief from the whole, 
by a discharge of lithic acid gravel in the urine, 
or, perhaps, a small renal calculus. Now, although 
it would be absurd to consider the lithic ** add 
in such cases as the real materies morbi, yet, in 
many instances, about this period of life, we may 
begin to consider it as the symbol or representative 
of such a materies^ and treat it accordingly : that is 
to say, we I may frequently produce much relief to 
the system at large by promoting or producing arti- 
ficially a discharge of lithic acid with the urine, as 
will be pointed out more particularly when we come 
to speak of the treatment of these affections. 

The above state of things will sometimes continue, 
or at least occur, till old age, but frequently about 
the age of sixty or seventy another change takes 
place in the mode in which the lithic acid is separated 
from the system. At this period of life the urinary 
organs not only begin to participate in the general 
decay of the constitution, but are apt to be deranged in 
a particular manner from other causes, and more par- 
ticularly to suffer from the delinquencies of gprly life. 
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Frequently also they become organically diseased, 
and this circumstance, in conjunction perhaps with 
others that will be noticed hereafter, produces a dis- 
position in the system to secrete neutral urine, or 
even the earthy phosphates. Under these circum- 
stances, where the urine had previously for years 
deposited the lithic acid chiefly in the state of crystals, 
these will in a great measure disappear, and instead 
of them, impure or imperfect lithic acid in the 
shape of minute globules of various sizes will be 
separated from the kidneys in great abundance. In 
most of these cases .there is a good deal of pain in 
the back and irritation about the urinary organs, 
even when the concretions are only of small size. 
In others . there is much less irritation under these 
circumstances than one could imagine. In all in- 
stances, however, this may be considered as a most 
dangerous state of disease, not only from the con- 
stant liability of the patient to the formation of renal 
or vesical calculi, which all other circumstances like- 
wise conspire to render probable, but on the other 
hand, from the danger there is of suddenly check- 
ing the secretion of lithic acid, which is sometimes 
followed by great derangement of the general health 
and apoplexy.* 

* In one instance, under these circumstances^ I witnessed an 
aflection of the heart, accompanied by symptoms of angina 
pectoris take place soon afterwards. By a timely application oi 
appropriate remedies these were considerably mitigated, andi^e 
gentleman, who is upwards of sixty, is still living, and con- 
tinues not dnly perfectly free from grave), but is very little 
troubled with the other afiections. 



t . 
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. Lastly, organic diseases of the tidney, or even of 
the parts contiguous, are exceedingly apt to be 
accompanied in some habits by the secretion of a large 
proportion of lithic acid. Thus nothing is more 
common than to see those who have suffered from 
hepatic affections in hot climates, &c. labour under 
gravel, and in such cases the right kidney is almost 
always the evident seat of the disease. 

Tliese observations naturally bring me, in the last 
place, to make a few remarks on the circumstances 
usually attending the formation of a nephritic cal- 
culus, or what is termed Vijit qjf'Jhe gravel. 

The urine of those individiiaiii who possess a dis* 
position to the disease, continues, as just observed, 
for a great length of time, perhaps almost constantly, 
to deposit lithic acid in some form or other. This, 
being accompanied by no very remarkable or severe 
sjrmptoms, often escapes their observation ; tliey pro- 
ceed, therefore, in their usual habits, while the dis- 
ease insidiously continues to gain ground daily: at 
length, about the age of forty, the affection begins 
to assume its most aggravated form, and both crys« 
tallizedrit and amorphous sediments appear in the 
lirine, sometimes in enormous quantities ; at the 
same time, a peculiar state of the system, accompanied 
by fever, and closely resembling that present in 
gout, to which it is generally referred, coones on ; 
the urine is now very much diminished in quantity 
(ofter amounting almost to suppression), its specific 
gravity unusually great, its colour very deep, the scdir 
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meats unusually large (or occasionally they disappear 
altogether) ; and under these circumstances, lithic acid 
is separated by the kidney in the state of a semifluid 
hydrate, which becoming solid gives origin to renal 
calculus. During the above state there is commonly 
H sense of dull pain, or weight, in the region of the 
kidtiey, and just above the pubes ; but as these are 
not particularly severe, they are little attended to ; 
and after a few days the whole gradually subside, or 
perhaps terminate in an attack of the gout. Sooner 
or later, after the above symptoms but commonly 
not till tluey have subsided, and the urine has begun 
to be secreted in its usual quantity, the patient is 
seized all at once, and perhaps without the least 
warning, with a most acute pain in the region of the 
kidney, accompanied by violent sickness and vomit- 
ing, and other symptoms to be hereafter described, 
when we come to treat of the mechanical effects of 
these concretions. 

Such is the history of a nephritic attack, as I am 
convinced I have seen it, and, as it seems most 
usually to occur, where the lithic acid is concerned. 
Of course, I cannot positively assert that the nucleus 
is generated during the existence of the S)rmptomjJ 
above described ; but I have met with such strong 
evidence of it, that no doubt of the subject has been 
left in my mind. I do not see, also, how it u 
possible to account for the sudden nephritic atta^ 
which frequently take place during perfect healtb» 
except on the supposition, that the calculus had bi^ 
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formed before^ and had lain for some time in the 
kidney, which it very frequently appears to do, 
without producing much pain, or even uneasiness. I 
admit that it is extremely difficult to get at the 
truth on these points ; the attention of patients be- 
ing, generally, too much taken up with their present 
sufferings, to attend to what took place some time 
before, and particularly to what was slight compared 
to the present, and, in their estimation, little con- 
nected with it. Besides, the calculus might have 
been formed months or years before, and thus the 
symptoms attending its formation have altogether 
escaped their memory. 

In recapitulating the circumstances which give 
origin to these sediments, in general, it may be 
stated, that they are of two general descriptions, 
natural or acquired. With respect to those of the 
first description, it cannot, I think, be doubted, that 
certain individuals are miich more liable to these 
sediments than others. This tendency, as before re- 
marked, with respect to urinary affections in general, 
is not unfrequently inherited ; thus, I knew a family 
where both the grandfather and father appeared to 
have lithic calculi in the bladder; and where the 
grandson has a very strong tendency to the same 
disease ; his urine depositing frequently very large 
quantities of lithic acid, both in the form of amor- 
phous and crystallized sediments. Sir Gilbert Blane 
has remarked also, that he has frequently observed 
Calculous complaints connected with cutaneous affec^ 
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tions, and " particularly with those impetiginous af- 
fections which depend on an hereditary constitution, 
and incident to what is called a scorbutic habit."* 
Now this precisely accords with my own observations, 
not only with respeqt to urinary diseases, but with re- 
spect also to organic affections in general of the urinary 
organs ; and I had made the remark long before I was 
aware that it had been noticed by any one else : I 
think I have also remarked, that individuals who 
are subject to lu-inary derangements, are apt to 
be liable to that dangerous affection termed dif- 
fuse inflammation, which consists in a gradual ex- 
tension of inflammatory action from a trifling 
wound over the whole svstem. On the other 
hand, the disposition to generate these sediments in 
excess, is, like gout, or rather simultaneously with 
gout, but too frequently acquired by indolent habits, 
and excess in eating and drinking. Most frequently, 
however, the tendency to these diseases is connected 
with some unknown causes, peculiar to certain dis- 
tricts or countries, as, for example, the district of 
which Norwich may be considered as the <5entre ; in 
which more calculous cases occur than in the whole 
of Ireland or Scotland. In such instances, the 
water, diet, temperature, &c. of the district, has 
been each accused, in its turn, of being the exciting 

* See "An Essay on the Effect of the Pure Alkalies in various 
Complaints," in a work before referred to, entitled " Select Dis- 
sertations on several Subjects of Medical Science, by Sir G. 
Blane, Bart/' p. 203. 
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cause; arid that hard waters, in conjunction with 
other favourable circumstances, have a great influence 
in producing this affection, I have no doubt* I have 
also in one or two instances seen a fit of lithic gravel 
induced in the predisposed, by sitting on a damp cold 
seat for some hours; and sometimes a tendency to 
deposite large quantities of lithic acid is evidently 
connected with local injury or disease of the kidney. 

With respect to the general prognosis where amor- 
phous sediments are concerned, it may be stated, 
that they are of a more formidable character, in 
proportion as they are whiter, or of a more pure pink 
colour. When pale coloured, they denote, in gene- 
ral, a tendency to the phosphates ; and when of a 
pink colour, generally some organic, or other deeply 
seated disease. But in drawing our conclusions, 
other circumstances must commonly be taken into 
account, and particularly the more or less constant 
deposition, and the greater or less quantity, of these 
sediments. A constant deposition of amorphous sedi* 
nyents in large quantity will almost certainly, sooner 
or later, end in an attack of gravel or calculus : the 
occasional deposition of the sediments in small quan- 
tity, is seldom attended by much danger. 

* From remarking the very great tendency to deposit lithic 

I, produced by hard-boiled dumplings, badly fermented 

^c. I have sometimes thought, that if such articles con- 

a large proportion of the food of a district, in which 

Jbers also prevailed, its inhabitants might probably be 

i calculous affections. 
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Nearly the same remarks may be made with re* 
speet to lithic acid gravel. Generally speaking, ex* 
cept a calculus already exists in the kidney or blad- 
der, the appearance of this is not dangerous, as long 
as it is not deposited while the urine is warm. When 
deposited in very large quantity, or in a state disposed 
to concrete together, there is great risk of the forma- 
tion of calculus. 

After these general remarks upon this most im- 
portant class of urinary diseases, we come to consider 
the means by which they are to be counteracted, and 
their distressing consequences prevented. 

Amorphous sediments; Jirst variety'. The fre- 
quent appearance of this variety of sediment, indi- 
cates, as we before stated, a strong tendency to the 
lithic acid diatlSesis and its consequences. In gene- 
ral it is not accompanied by any prominent symp- 
toms, and fever in particular is altogether absent, or 
very slight. Hence this state of the affection scarce- 
ly requires a formal treatment with medicine, but a 
careful attention on the part of the patient, to avoid 
all the circumstances which have a tendency to ag-. 
gravate the disease; in particular, to avoid those 
errors in diet, exercise, &c. which have been before 
stated to frequently give origin to this deposite in 
the predisposed. Of these, errors in diet, from their 
being most liable to be constant^ are of the chief 
importance ; and the error of quantity in diet is oi 
infinitely liiore importance than the error of quality. 
Any stomach may digest a little of any thing 
but no stomach can digest a geeat deal of an} 
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tiling^ This is a maxitii that ought to he univer- 
sally borne in mind where diet is concerned, and is in 
particular of the very first consequence in the present 
diseases. I do not mean that individuals subject 
to these affections shoidd indulge themselves with a 
little of whatever comes in their way ; such a licence, 
from the modes in which the term a liftle would be 
construed by different individuals, would be ex- 
ceedingly dangerous: on the contrary, they should 
abstain altogether from things which manifestly 
disagree with them, and which must be unwhole- 
some to all, such as heavy unfeimented bread, hard 
boiled and fat puddings, salted and dried meats, 
acescent fruits, and (if the digestive organs be much 
debilitated) soups of every kind, &c. In general 
also, malt liquors and wines, particularly when of an 
acescent quality, should be avoided. Simple atten- 
tion to these rules, with respect to diet and exercise, 
the ensuring a due performance of the cutaneous 
functions by wearing flannel (particularly about the 
loins), the preserving a regular state of the bowels, 
and, perhaps, the occasional use of alterative medi- 
cines, are all that are commonly requisite in this 
form of the complaint, and will scarcely ever fail to 
prevent its terminating in serious consequences. 

When these sediments are very pale coloured, and 
liable to be produced by the slightest causes, as 
trifling errors in diet, a chilly state of the atmo- 
sphere, &c. they commonly denote, as before stated, 
a feverish irritability of the system, bordering upon 
^t which accompanies the phosphates. In this 
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state they are more dangerous, and require a kind of 
treatment to be hereafter more particularly fLi 
when we come to speak of the phosphatic dial 

Second and third va7ueti€s. ' The second v$xtS^ 
of sediment, as has been already stated, does not 
necessarily indicate any specific disease, but is rather 
to be considered as a symptom of phlogistic fever, 
or very frequently of local inflammatory action. Of 
course the general treatment must correspond with 
this state of the system, while tlie particidar treat- 
ment will depend upon the organ particularly affect- 
ed. The same is true of the third variety, in which 
the fever, though very different firooit phlogistic fever 
in its character, may yet be produced by affections 
situated in various organs. These circumstances of 
course render it diflScult, as well as unnecessary to 
be more particular in this place respecting the mode 
of treatment. 

Crystallized sediments^ or gravel. This most 
important form of disease, when habitual and exist- 
ing in a great degree, and permitted to proceed 
unchecked, will, as before observed, almost certainly 
sooner or later terminate in serious consequences. 
With respect to the principles of treatment calcu- 
lated to eradicate or remove the affection, these are 
pretty nearly the same in all the different modifica- 
tions before noticed ; though under particular cir- 
cumstances, and especially after the age of forty, a 
mode of treatment founded upon principles some- 
what different may be frequently adopted with ad- 
vantage. 
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- The following are the general principles on whidi 
VbA complaint may be treated in all instances, with 
a view principally to its eradication or removal. In 
the first place, strict attention and perseverance in 
the regimen above pointed out as proper in habitual 
amorphous sediments is absolutely necessary. If this 
point be neglected all others are of very little im- 
portance. Secondly, it is in this form of disease 
that the use of alkaline remedies is, for the most 
part, particularly indicated. These, however, must 
never be trusted to alone^ and to be really use- 
ral must be conjoined with other means, and especi- 
ally with alteratives and purgatives. Thus the 
pil. submur. hydrarg. comp. or a pill composed of the 
pil. hydrarg. and pulv. antimonialis may be taken 
twice or thrice a week at. bed time, and followed up' 
the next morning by an active dose of the sub- 
sulphate of magnesia ; or a mixture of Roclielle salts^ 
and magnesia, or carbonate of soda. A little of either 
of these compounds may be also taken twice or thrice 
in the day, so as to keep the urine constantly neiitral 
or alkaline, and the bowels freely open ; or gr. x to 
XX of magnesia may be taken for the same purpose in 
a glass of soda water, as often as it may be found 
necessary.* At the same time, the use of hard 

* Sir G. Blane, in the essays above quoted, first pointed out 
the effects of sah'ne compounds containing a vegetable aciil 
in rendering the urine alkaline ; but this circumstance seems to 
have attracted little attention ; and, indeed, even at the present 
time is, I fear, very far from being generally known ; otherwise 
the common saline draught would be exhibited with a little 
more caution than it sometimes is in urinary and vesical diseases. 
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.untem, sucht ^ example, as most of ihe pump' 
mtAe^ in and about London, should be particularly 
avoided* The Thames and New River water boiled 
iand filtered are unobjectionablet as are most of the 
waters in this neighbourhood, which come firom a 
great depth and are obtained by the new process oi 
boring. Indeed I have known the latter (probably 
from their occasionally containing a little carbonated 
alkali in solution) sometimes agree particularly wdl 
in this form of disease, and even gire ease when 
<^culi actually existed in the bladder, when nlmort 
nothing else would. 

Sometimes warm sea-bathing is particukily bene^ 
ficiaU though in other instances the gravelly deposite 
seems to be increased under its use : this latter dr- 
cumstaiice I have been inclined to ascribe to the use 
!of the hard waters that generally prevail along the 
•coast; though in some cases it may arise from the 
determination of the constitutional derangement to 
the kidnevs. • 

The above plan is to be persisted in for a comi- 
derahle length qftime, according to the severity and 
•obstinacy of the symptoms;* the alterative pill 

In most cases of the form of disease ire arc now considering 
there is not a more effectual remedy; but in other states of 
urinary disease, were I required to name the remedy calculated to 
do the most mischief, I should name the common saline draught, 
formed of potash or soda, and some vegetable acid. This subject 
will be considered more fully hereafter. 

* I cannot too strongly impress on my readers the important 
fact, that in urinary diseases, almost more than in any others, 

I, 
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^bdflg graduiiJly had iiecourse to at longiesr interv^ 
and the doses of the other medicinefl diminishad hk a 
corresponding manner* If there be much irritation* 
leoourse may be had to hyoscyamus or opium ; and 
addity of the stomach, flatulency, or other acdidentel 
and fireqnently concomitant sjonptoms, nrast be ob- 
Ttat^ by the usual means* 

in what has been said I wish it to be particularly 
iinderttood, that I have only attempted to lay down 
ftneval principles ; of course, therefore, it is not 
Intended that the above plan should be strictly ad- 
hered to in all its details, which must be varied accords 
ksift to dreumstances; Thus a course of the Mai- 
^ «r ehdtenham waters n»ay, in many intanoes, 
be advantageouidy had recourse to in conjunction with 
the alterative and alkaline plan. There may be 
tases also where purgatives to such an extent as here 
tecommended may be improper. Indeed in no in- 
stance they ought to be carried to excess, but should 
be so administered in the outset as to keep the bowels 



owing to their constitutional and deep-rooted character, pers6* 
verance 19 particularly necessary. It is absurd to look for per* 
manent relief in these complaints by attention to regimen or 
medicine for a few days or weeks: in obstinate cases an ad- 
herence more or less strict, according to circumstances, to the 
principles above stated, should be adopted for months, or even 
for years, to ensure success. This will be scarcely thought 
irksome by those who affix a just value on health ; by a few 
sensualists it may be considered a species of slavery and sacrifice 
of enjoyment, too great to be endured for any future good 
whatever* 



UttfaM -freely opeii, and no more; and as the diseatt 
Meedes to insmre their natural action. 

The above plan is particularly adapted for pi^ 
denting the effects of; and eradicating the disease in 
early life, when a tendency to it has been inherited, 
or is otherwise habitual ; and, perhaps, it may not 
be deemed superfluous here to insist upon the ahio^ 
lute necesidty there is for attending to the subjeet 
when diildren are concerned. In such cases it 
should be constantly borne in mind, that by proper 
eare the formation of stone in the bladder may almdM 
certainly be prevented, 1>ut that by inattention this 
dreadful occurrence is as certainly likely to take 
place; as I have seen happen, for example, when 
children, under such circumstances, have been sent to 
school and neglected. It seems, therefore, to be a 
duty highly incumbent on parents to attend to this 
point ; nor should such children ever be considered 
as secure till after the age of puberty, when the 
tendency to this affection is commonly much dimi-« 
nished, or at least becomes much less dangerous^ 
^nd when, of course, they are able to look aftev 
themselves. 

We have said, that about the age of forty the 
lithic acid may not inaptly be considered as a sort of 
materies morbi ; that is to say, the cause of irrita** 
tion in the constitution, whatever it may be, seems 
to be transferred to the kidneys, which are thus in^ 
duced to secrete an extraordinary quantity of lithic 
acid, and by this means to give great relief to the 

l2 
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system at large; Upon this principle it is» that the 
good effects long ascribed to certain remedies of the 
active diuretic kind may he prohahly explained ; such 
remedies appearing to possess the power, when given 
in certain favourable conditions of the system, of 
exciting the kidneys to secrete large quantities of 
lithic acid, and, in this way^ by bringing about a 
tort of artificial crisis, to produce great temporary 
relief. Thus, Dr. Henry has mentioned cases in 
which several ounces of lithic acid were brought 
away in the course of a day or two, by a remedy 
apparently composed of turpentine and laudanum 
chiefly.* 

In remedies of this class, opium, not only on ac^ 
count of its sedative properties, but likewise from 
the property it possesses of increasing the secretion 
of lithic acid, should probably in most instances 
form a constituent principle ; but the dim-etic ingi-o^ 
dients may vary. Thus instead of turpentine, a com- 
bination of muriatic acid and opium will sometimes 
answer very well, particularly when the lithic acid 
is not disposed to concrete, but comes away in the 
form of gravel; or the terebin thine remedy may Ijc 
conjoined with the acid and opium. When, on the 
contrary, the lithic acid is more disposed to concrete, 
the muriatic acid may be omitted, and potash 

* Med. Cliirurg. Trans, x. 136. Dr. Henry thinks, that in 
these cases the lithic acid brought away was previously lodged 
in the kidneys ; this might have been the case in part^ though I 
cannot help thinking that by far the greater part of it was ac- 
tuallv secreted under the influence of the medicine. 
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May be substituted, by which means the Kthic add 
will be held in solution ; and this, perhaps, in most 
instances is the safer combination. To this dass 
may be likewise referred many of the ancient and 
still popular remedies in gravelly affections, such as 
the seeds of the wild carrot, the parsley breakstone 
{alchemilla arvensis) &c. many of which produce 
a large secretion of lithic acid in particular states of 
the system. Even hard waters^ however paradoxi- 
cal it may appear, sometimes do good on the same 
prindple; and by acting as diuretics bring away 
large quantities of gravel, as I have known more 
than once happen. Occasionally, however, a mere 
change of water, not only from soft to hard, but the 
riBverse, will have the same effect. 

That such remedies are calculated to do good, whm 
judidously applied, there can be no doubt ; but, on 
the other hand, when indiscriminately exhibited, they 
are liable to do much harm. Thus when there is a ten- 
dency to active inflammation in the kidney, or when 
the presence of a renal calculus is suspected too large to 
pass down the ureter, their exhibition will be likely 
to increase the affection : nor does their employment 
seem to be adapted to any other spedes of deposit^ 
except crystallized lithic add, nor even perhaps to 
this form of the disease, when' occurring in very 
young or in very old subjects. Hence as this 
dasa of remedies do not appear to exert any ben^ficM 
action^ in imy case, in removing the tendteoey to 
gravel, but are calculated to answer a particular an^ 
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fesnporary purpose only, the moment this hatfbeei^ 
effected, they should be no longer employed^ bat 
the means above recommended, as adapted to prevent 
4 tendency to the affection, be recurred to. 

Perhaps the most dangerous form in every point of 
view which the lithic acid assumes, as well as the^ 
most difficult of treatment, is that above describe^ 
as OQeii9ioiially occurring in old people. For, on the 
one hand, if a sudden stop be put to the secretion, whe-f 
ther by the appropriate remedies or otherwise^ great 
Qonstitutional derangement is liable to follow, with 
mddeu and fatal determination to the head or other 
parts, as I have more than once known happen. Oil the 
^ther hand) if permitted to proceed unchecked, firom 
the combined effects of so many concurring cir-' 
eumrtances at this time of life, the fonnation of 
ealculus in the bladder will almost certahdy take 
place. In such cases it is impossible to lay down 
apy specific plan of cure, which must depend on cir«f 
fumatances; but in general the principles of treats 
ment lixwt be of the coiDstitutional and ^^eventivo 
kind f(nrm?^ly laid down, and in conjunction withtheoe 
the frequent applicatioE nf leeches to the region of tlur 
Vidney, or an issue pr seton in the back, may be ba4 
recourse to, partieiilarly if the presence of organio 
4i«ease be suspeotod. 

; : i G)D«ne noylrlto consider the txeatmeut to be adopt' 
ii^ ill feh^ }fi$t and most severe stage of these affee^ 
^nB, ^> what is usually denominated ^Ljitqf tha 
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A fit of the gravel consists in the leeretion of n 
1^8^/p9rtion of lithic acid by the kidney, under the 
x^umstance above-mentioned, and is usually pre- 
cefded, as well as accompanied, by. much oonstitu^ 
fclonal' derangement, with tendency to fever and in- 
flammation. The principles of the treatment^ to ht 
adopted, in this form of the disease, dbsely lesemUt 
those recommended in gravel, except that they must 
be more active. When the attack is acute, veneseof 
tion ar cupping from the region of the kidney, with 
active doses of calomel and antimonial powder (or 
omitting the latter if nausea be present, and suIk 
stituting ppium or hyoscyamus), should be imme* 
diately had recourse to, and precede the use of diure^ 
tic remedies.* When these have b^im to operate 
sensibly upon the system, though, perhaps, hefom 
the purgatives have produced, actual stools, the pat- 
tient may have recourse to warm fomentatiim^. about 
the r^on of the kidneys, or, what is much better 
the warm bath, and commence the use of the diuretic 
purgatives formerly mentioned, with the addition 
of colchicum : and these means, if judiciously and 
vigorously applied, seldom fail of removing the in- 
flammatory or spasmodic action of the kidney, and 
of producing a flow of urine. If the attack has been 
taken in time, the formation of a calculus in the 

* I have seen great mischief done by the incautious use of 
stimulating diuretics at the commencement of the attack. The 
sufierings of the patient have been all aggravated, and his life 
has been placed in extreme danger. 
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kidney will thus certainly be prevented ; or at least 
what is formed will be veiy small, and scarcely ever 
•fail to be brought away without producing those dis- 
tressing symptoms which usually accompany the de- 
-scent of a calculus down the ureter. It need scarcely 
be mentioned that a strict antiphlogistic regimen is to 
be adopted ; and that the collateral and subsequent 
treatment must be regulated by the symptoms pre- 
isent, according to the judgment of the practitioner. 
After the more urgent symptoms have subsided, the 
))atient should be warned of his danger, and be in-^ 
duced to submit to the regimen, &c. prescribed foi* 
gravel in the preceding pages. And if the case be 
very obstinate, or suspected to be accompanied by 
some local disease of the kidney, a large galbantfm or 
vther plaster may be applied to the lumbar region, or 
tin issue or seton may be inserted in the neighbotit- 
hood of the kidney with great advantage. 
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CHAP. VII. 

Of the Mulberry^ or Oxalate of Lime Diathesis. 

Oxalate of lime very rarely, if ever, appears 
alone under the form of an amorphous sediment. In 
jBome instances, as before-mentioned, it occurs mixed 
with the lithic amorphous sediments ; but even thii 
is not very common. Its appearance is stiU more 
rare under the form of crystallized gravel. I have 
only seen one instance of this, and am able to refer 
to one more only.* The gravel was given to me for 
examination ; but I am ignorant of the particulars of 
the case. 

Mr. Brande states, also, that in this diathesis 
there is little or no sand or gravel voided. He gives n 
few particulars of one ease where a mulberry calcjidus 
was afterwards extracted. The patient was a man 
** 62 years of age, and about five years previously 
had suffered a slight attack of the symptoms of ai 
stone passing from the kidney to the bladder. He 
had voided no ,u(nd, and his urine always appeared 
clear. During the last two years the symptoms of 
stone in the bladder attained such violence, as to 

* See Scudanjore on Gout, p. 166, third edit. The author 
speaks ns if he had seen this tbrm of gravel ; but he does not 
describe the partiqulars of the case. 
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render the operation necessary ; and a very perfectly- 
formed mulberry calculus, about the size of a nut- 
m^, with a distinct oxalate of lime nucleus, was 
removed." * 

Renal calculi of the oxalate of lime are not very 
uncommon. Twelve instances of this circumstance 
have fallen under my observation, the particulars of 
which I am more or less acquainted with. The fol* 
lowing is a summary account of them, which I oSfS 
us the best data at present known, illustrative of 
this form of urinary affection. 

Case 1 occurred in a gentleman about .40, 8ub-> 
ject to gout, but who, otherwise, enjoyed good 
health, and had never been subject to gravel, or 
Mher urinary affection. What is singular, this 
gentleman had never felt the least inconvenience 
from it, either when it descended from the kidney, 
or passed the urethra, though it wa« of a very con-^ 
nderable size, and, like most of these calculi, very 
FM^ externally. 

Cases 2 and 3 occurred in middle-aged women, of 
whose health I can give no very precise particulars, ex- 
cept that they appeared well when I saw them, which 
wm several years after the stones had passed from the 
bladder ; and they had suffered from no recurrence of 
the disease. 

Gise 4. That of a gentleman about 40, of sedentary^ 
habits, but free from gout. The stone was small, 

* Rojftl Institution Joumali viii. p. 213. 
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t elHUfed acute suffering in descending from the 
kidney* This occurred three years ago» and since 
that time he has had no recurrence of the symptoms, 
imd enjoyed good health. 

. : Case 5 occurred in a nobleman between 40 and 
|M), who had been occasionally subject to gout for 
some years. He had also suffered from lithio acid 
gravel, and had had one or two nephritic attacks, in 
IpFhich ' lithic acid calculi had been voided* The 
nephritic attack came on, in the present instance, 
/subsequently to more moderate attacks of the gravel, 
lind was attended by the usual symptoms, though 
^not in a very severe degree ; after the nephritic symp* 
tdms subsided, two small calculi were passed from 
jtbe .bladder, at an interval of a day or two, and since 
that time (three years ago), though he has had gou^ 
he has had no recurrence of the disease. The 
urine during the attack was rather scanty and high 
edoured, and without any sediment; and, in shiHi^ 
appeared to differ in no respect from that uauafijr^ 
aecreted in ordinary fever. 

C^ses 6 and 7- For these I am indebted to JVfn 
£iQfle, who was kind enough to l»ring me tho taaloiib 
lor examination.* The first was passed by a nuddk^ 
aged lady, with a great dnl of pain and irritaticMu 
The second was from a boy of nine years ot afgt, in 
iii^m it had lodged in the urethra^ /whwo^ i% wal 
obliged to be extracted by ineisiom Of this caw I 
can give no further particukrs. .^ 

. Case 8. This was the case of a woman about 30 
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jekrs of age, who suffered a great deal during its 
descent from the kidney. The calculus was very 
rough, and composed of spicular crystals nearly whit^ 
and easily separable from one another. The urine, 
soon after the attack was over, possessed no remark- 
able appearance. Of this case I have not since heard 
any particulars.^ 

Case 9 occurred in a captain of the navy, about 
60 years of age, of a gouty family, though he had 
never had gout himself, and who, in general, was 
active and temperate, and enjoyed good health. 
Within the last 14 years he had passed four caleuli 
from the bladder. The two first of these were lithic 
acid ; the last, composed of a congeries of pale- 
coloured crystals of oxalate of lime, was passed about 
three years before I saw him, which was in Mardi, 
1822. At that time he had every symptom of the 
presence of a small calculus in the bladder. The 
urine was of a pale citrine colour, and of sp. gr. 
« 1019*8 acid, but yielded a copious precipitate of the 
mixed phosphates on the addition of ammonia, and 
of oxalate of lime on the addition of oxalate of 
Ammonia. This gentleman had never seen gravel in 
his urine. It may be proper to remark, that between 
the appearance of the lithic acid, and oxalate of lime 
calculi, he had had a fall from a horse, which affeeted 
his back at the time, but left no permanent con* 
sequences. Tliis gentleman resided in the country, 
and I have not since heard of him* 

Case 10. This was the case of a gentleman be- 
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twe^ 40 and 50, of rather a delidite constitution^ 
but whb had never suffered from urinary diseases of 
any description^ Soon aftaf an attack of swdkd 
tettkle of unusual obstinacy, in which he had lost 
a great deal of blood, he was seized with pain in the 
kidney on the same side, accompanied hy the usual 
symptoms of a nephritic attack, and which ended by 
his voiding a small mulberry calculus from the bhuU 
ien Shortly after this I saw him for the first time. 
He then complained of an uneasiness in the regicm 
of the kidney, and the urine was acid, and showed 
some marks of irritation^ but these soon left him» 
and he has had no return of the affection. 

Case 11 was that of an officer of rank in the 
itrmy. He was between 40 and 50 years of age^ 
strong and robust, and had always enjoyed good 
health, had never had gravel, nor any tendency to it. 
In tills case, like the last, the nephritic attack came 
on after the subsidence of a swelling in the testicle; 
on the same side, and was followed by the expulsion 
of a small calculus from the bladder* A few days 
after this I saw him for the first time. He was now 
perfectly free from pain, the mine was transparenti 
strongly acid, and upon standing some time de- 
posited crystals of lithic acid. 

Case 12 was of a gentleman about 40 years of 
age, who in the course of 18 months passed two 
small calculi from the kidney, with comparatively 
slight initation in the urinary organs. After passing 
the second in August last, he still continued to feel 
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uneisiiieBS about the kidneys and urinary oigaas, 
which was attended with some derangement of tht 
digestive functions ; and the urine also, though ge^ 
nerally clear, was not quite natural. These symptoms 
still continue, but whether they indicate the presence 
of another calculus in the kidney, or merely the eoa* 
stitutional irritation, sometimes productive of this 
formation, cannot at present be determined. 

From these cases, then, we are authorized to draik 
iike foUowing conclusions : 

1st. That this form of disease occurs in both sexes ; 
that it may exist before puberty, and at all ages, he* 
tween that and 40 or 50, at which time it seems 
to occur most frequently ; but that no case occurs be- 
yond the age of sixty. Hence that it is probably not 
a disease of old age. 

2d. That it is not incompatible with gout, but 
seems occasionally to be associated with it. I havi^ 
also seen it connected, as lithic acid frequently is, 
with a tendency to cutaneous disease. 

Sd. That this variety of calculous affection occurs 
in individuals of sound constitutions, and who ordi-» 
narily enjoy good health ; and that it rarely occurs 
a second time, except at long intervals, during which 
the intermediate health is good ; which latter facts« 
it may be proper to observe, are confirmed by other 
observers, and particularly by Mr. Brande and Dr; 
Maroet.* 

* Marcet on Calculous Disorders^ p^ 78, first edit. 
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4tlL That the urine is acid, and apparently bat 
id^htly deranged in this form of ealcultts, akid 
remarkably free from all sort of sediment ttnd 
gravel.* 

5th. That as renal calculi of the oxalate of lime, 
often subsequently acquire considerable magfilMde in 
the bladder, it may be inferred, that the ibrmatioit 
of this compound is connected with a distmot dki^ 
thesis, excluding the existence of other diatheses; 
and that it is not an accidental occurrence, happed 
ing in common with many others to the urine. 

6th. That from the dissection of calculi, foftmeA^ 
Sientioned, it appears that the oxalate of lime dia^ 
thesis is preceded and followed by the litUo add 
diathesis, a circumstance which seems to be peculiar 
to these two forms of deposite, and which, when tekett 
in conjunction with the other circumstances, already 
related, appears to show that they are of the same 
general nature ; or in other words, that the oxaUe 
acid merely takes place as it were of the lithie acid^ 
and by combining with the lime naturally existing iii 
the urine, forms the concretion in question. 

7th. That the diathesis being of a similar nature^' 
the principles of treatment adapted for counteraetitf^ 



ft 

' * One circumstance I have remarked in the colour of tkid 
urine in this form of disease, which, whether it be characterittid 
or not, I do not at present know. This can be hardly described 
so as to be understood by another, but may be said to consist in 
a peculiar yeUow tint, different from that usually present when 
the litbic acid pfevatls, which is usually more inclining to red* \ 
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the original tendency to it must be also similar^ that 
is to say, of an antiphlogistic character ; great atten- 
tion being at the same time paid to the digestive and 
assimilative functions. 

Such nearly were the general conclusions which, 
from f^iUmited observation and general analogy^ I was 
ipdueed to form when the first edition of this volume 
viM printed ; and I am happy to say, that further ex- 
perietice has confirmed the truth of these opinions. In 
all the instances in which I have myself had opponu- 
nity of witnessing this aflfection, the general health 
htus been little affected, and the immediate attacks have 
been attended by considerable excitement, amounting 
in three of the instances to actual inflammation with 
fever, obviously requiring the treatment recommend-* 
etd in similar attacks where litliic acid was concerned, 
apd which gave decided relief. 

With respect to the means of determining wh^ 
this. diathesis is going on in the system, I am sorry 
that I can give but little positive information, Thq 
absence of urinary sediment, &c. are of a negative 
character, and lead to no inference, where other 
circumstances are wanting, as is most generally the 
case. But if there be pain in the region of the 
kidney, and othei: symptoms of gravel, without any 
appearance of sediment, and if the urine be acid, 
and of the yellow tint above alluded to, the stomach • 
deranged, and an inflammatory diathesis, either 
general or local (i. e. about the urinary organs), be 
present; and if all these are associated with sup-» 
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pressed gout, or tendency to cutaneous disease, the 
existence of this form of the disease may be m/h 
pected, and means immediately taken to counter* 
act it 

Besides the general principles of treatment above 
mentioned, I have lately adoptedanother principle, very 
different indeed from these, but which I think I have 
seen of considerable utility in two or three instancet. 
This has been to endeavour to change the diathesis 
from that of the oxalate of lime to the lithic acid. 
It struck me, that as these two diatheses never 
appear to exist at the same time, if the former 
could be converted into the latter, that a very ob- 
scure disease would thus at least be exchanged for 
one of a more open character. The muriatic acid was 
chosen to effect this purpose (though in some instances 
it is probable that the vegetable acids would answer 
as well), and its use was continued till the lithic 
acid began to be deposited plentifully on the cooling 
of the urine. The muriatic acid is sometimes apt 
at first to derange the stomach ; but notwithstanding 
this, in the few instances in which I have had an 
opportunity of adopting this plan, it has been always 
ultimately followed with very considerable relief to 
the patient's sufferings, both constitutional and local. 
Indeed, there are strong grounds for believing, from 
the analogy between the two diatheses, that an arti- 
fldial expulsion of lithic add from the system, under 
the above circumstances, is calculated, at a certain 

M 
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period of life, to remove the tendency to the format 
tion of oxalic acid, in the same way, and on the 
same principles, that it was formerly stated to remove 
the tendency to the secretion of lithic acid. 

It need scarcely be mentioned, that this plan of 
treatment requires some judgment and care in its 
management; and that it should hardly, in any case, 
be adopted, when disorganization or calculus is already 
supposed to exist in the kidney or bladder, or per- 
baps in very young or very old subjects. 
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CHAP. VIII. 

Cystic Oxide Diathesis. 

The cystic oxide diathesis constitutes a form of 
urinary derangement still less perfectly known than 
that of the oxalate of lime. This arises from its rarity, 
which is stfch that- a very few instances of it have hi- 
therto fallen under the observation of medical men. 
For my own part, I have only had one opportunity of 
seeing this affection, and therefore must chiefly sa- 
tisfy myself with presenting my readers, from other 
sources, with a summary of the little that is known 
respecting this very rare species of calculus. 

The first specimen, described by Dr. Wollaston, 
its discoverer, was taken from a boy five years old, 
and was covered with a loose coating of the phosphate 
of lime. This boy afterwards died from the forma^ 
tion of another stone, which consisted principally of 
the lithic acid, but was peculiar in having its centre 
hollow, by the removal apparently of some more solu- 
ble substance of which the nucleus had consisted.* 
The second specimen was likewise described by Dr. 
Wollaston, and is preserved in the collection of Guy*8 
Hospital. It was taken from a man 36 years of age, 
of whose case no particulars are recorded. 

* Philo8.TitiD8. IBIO, p. 223. 

M 2 
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Soon after the above paper was written. Dr. Henry 
recognized two specimens of this variety of calculus 
in his collection ; but with the histories of both he 
was unacquainted.* 

The next case on record is described by Dr. Marcet, 
in his work.f It was removed fi-om the bladder 
.of a gentleman when about 20 years of age. This 
gentleman, both before and after the operation, 
passed several small calculi composed of the same 
substance, all of which had been distinctly Ixaced 
firpm the kidney down the ureter by the usual symp- 
toms* After the operation he had no symptoms of 
stone in the bladder; those descending into that 
organ having been discharged immediately. His 
general health was good, except when the calculus 
was passing down the ureter ; though he was rather 
subject to be bilious or dyspeptic ; but was never 
troubled with acidity. Latterly, it is stated that the 
fit of pain previous to the evacuation of calculi, which 

used to occur about once in six months, had become 
■« 

much milder ; and that the haemorrhage had ceased, 
thot^h the evacuation of calculous matter in small 
quantities had been even more frequent than formerly 
.7*-perhaps about once a month. 

For the two next instances we are likewise indebi- 
,.ed to D}:, Marcet. The first of these occurred in a 
^ej^^etjpim 30 years of age, who had died with symp- 

* Marcet, p. 82, first edit.; Henry, Med. Chirurg. Trafiii. 
X. p. 14-0. • 
t Log. eft. 
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tomi of renal caleolL On examination after deaths 
a number of ealeuli weiie fonnd in the kidneys, which 
j^ved to be of this variety. The second case waa 
that of an elder brother of the same gentleman, who 
had died of a similar affection, and in whose kidneyf 
calculi of a similar Idnd were found, aoeompanied bjr 
extensive disorganization of the kidneys and prostate 
gland. It may be worth while also to remark, that a 
third brother of the same family died with symptoms 
of calculi ; but their nature was not ascertained. 

Two cases of this form of disease have occurred to 
Mr. Brande, who has heard of no otliers. In onc^ 
the calculus was voided by a labourer ; but no parti4 
culars were known of his case. In the other, several 
of these calculi, varying in size from a pin's head to 
that of a pea, had been voided at different time% 
during a period of thirty years, by a gentleman 40 
years of age. He had been subject, from the age of 
six or seven years, to pain in the r^on of the loins, 
not confined to any particular spot, and seldom of 
any acuteness, or such as to prevent his ordinary 
occupations, which obliged him to lead rather a 
sedentary life. His usual state of health was goo^, 
his habits very regular, his diet ordinary and plain.. 
He had used soda water, magnesia, and the alkalies, 
without any advantage. The further history of th» 
case is unknown.^ 

I have recently bad an opportunity of seeing a 

* Royal Institution JourntU, viii. p. 71. 
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case of this rarefonn of disease through the kmdiiess 
of Sir A. Cooper, who sent the gentleman to me ta 
have the nature of the stone he had lately passed 
from the kidney ascertained. This gentleman ap- 
peared about 30 years of age. He had been subject 
to urinary diseases since 1818, when, in consequence 
of exposure to cold, he was seized with severe pain, 
aocompanied by inflammation of the kidneys. Six 
m<mths afterwards he, for the first time, observed 
retention of urine, from what appeared to be cal* 
cuius in the bladder, and in 1820 a stone was ex- 
tracted from the bladder, which weighed upwards of 
two ounces. The nature of this stone does not ap- 
pear to have been ascertained, but it was supposed 
to be oxalate of lime. The present small calculus, 
which consisted of pure cystic oxide, passed down 
from the left kidney about a fortnight before I saw 
him, with considerable pain. Since that time he 
had been taking alkaline remedies, which appeared 
to give him more relief from the severe harassing 
pain in the back that he was almost always subject 
to, than any thing else. The urine voided in my 
presence, about five p. m. was copious, of a yellowish 
green colour, and strong peculiar smell. Its sp. 
gr. was 1*020, and almost immediately on being 
passed a greasy-looking film was formed on the sur- 
face, and at the same time rather a copious pale- 
coloured precipitate appeared, and the urine became 
alkaline. This film and sediment consisted chiefly 
of the triple phosphate of magnesia and ammonia. 
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mixed with a little of the cystic oxide. There wm 
very little iirea» and hardly a trace of lithic acid 
was perceptible^ on the addition of an acid. 

The urine passed the next morning early (aU 
medicine haying been in the mean time omitted,) 
was more remarkable and characteristic, I presume^ 
of this affection. Its colour and appearance were 
much the same as the above, except that the former 
was a little deeper, and the peculiar smell stronger. 
It very faintly reddened litmus paper, and its sp* 
gr. was 1*022. There was a slight deposition oa 
standing for some time, consisting^ of a mixture of 
the cystic oxide, with a little of the triple phosphate^ 
A considerable proportion, however, of the cystic 
oxide was precipitated from the urine on the add}* 
lion of acetic acid, which of course held at the same 
time the phosphates in solution. 

This gentleman seemed strong and robust, but 
was liable to affections of the stomach, which ap« 
peared to arise, in part at least, from sympathy 
with the derangement of the kidney. What is re^ 
markable, he stated that he had a twin brother like- 
wise subject to urinary affections, but of what kind 
has not been ascertained. 

In a late number of the Annals of Hiilosophy * 
Dr. Noehden, in a note to the editor, gives an ex- 
tract from a letter he received from Prof. Stromeyer, 
in which he states that " he had recently the great 

' * Annals of Philosophy (new series)^ viii, p. 146. 
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Mtis&ddon of disooveriiig the cystic oxide in gnvid 
from the human body^ and af^terwards in the mine 
of the same patient, who is afflicted with the stone, 
the same substance in considerable quantity. In this 
urine the lithic acid was almost entirely wanting, 
nor was the urea found in it in natural quantity.*" M. 
Lassaigne has also lately found this substance in the 
form of calculus in the bladder of a dog. * 

Dti Mareet has observed that all the specimena of 
cystic oxide calculi are remarkable for their puritt/^ 
ttod hence he remarks, that this diathesis has a mor^ 
exdusive tendency in regard to the formation of 
other kinds of calculi than any other species of uri^ 
nary concretion, f This observation seems to be con- 
firmed by the examination of the urine above given, in 
which the absence of lithic add, &c. was remarkable. 
Like the other two species of urinary concretions, how> 
ever, it may be evidently followed by the phosphates, 
as appears from one of the specimens of calculus 
above described, and also from the examination of the 
urine, in which the tendency to the deposition of the 
phosphates had been evidently produced by the 
use of alkaline remedies. This diathesis, like the 

* Ann. de Chimie et de Physique, xxiii. S28.— Also An- 
nals of Philosophy (new series), vi. 316. 

f This substance, from its peculiar plastic and adhesive nature, 
must be even more difficult to get rid of than a harder substance ; 
hence from this circumstance, no less tlian from the lar{;e 
quantity in which it is occasionally secreted, it seems to be 
exceedingly liable to form concretions in the kidney and 
bladder. 
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mulberry, may also be followed by the lithic acid 
diathesis, as happened in one of the instances given 
by Dr. WoUaston above quoted. Dr. Henry also 
mentions an instance of a lithic acid calculus having 
a nucleus of cystic oxide. 

From all the above circumstances taken together, 
I cannot help forming an unfavourable opinion re- 
specting this rare species of disease. In itost o( the 
above cases where it could be traoed, it seemed to bb 
imited willi diseased kidney, of which itiwaa eithit 
the consequence or cause ; and in all an mvefteraW 
disposition to nrinary disease, apparently inheritadi 
was evident. 

With respect to the medical treatnient to bf 
adopted, this will depend on circumstanees^ In 
the first place great attention should be paid to the 
digestive functions ; and if the urine be acid, the 
alkalies may be taken with advantage ; on the coiif 
trary, if alkaline, the muriatic add: indeed, the 
latter, if the irritation present would permit it, 
might, perhaps, in all cases, be employed advantage* 
ously, not only with the view of retaining the cystie 
oxide in solution, but of inducing the lithic acid 
diathesis. From the diseased state of the kidney also^ 
with which this diathesis seems to be so frequently 
associated, local coimter-stimuli will be likely to be 
serviceable. 



170 PHOSPHATES. 



CHAP. IX. 

Of the PhosphatiCy or Earthy Diathesis. 

It has been shown in a preceding chapter, that a 
deposition of the phosphates is very rarely an original 
affec^on, but represents a state of disease induced 
by, or consequent to the other forms of urinary de^ 
position, and more especially the lithie add, and 
oxalate of lime. Hence as this is the point towards 
which all the other diseases as it were converge, and 
as the change does not take place suddenly, it may 
not be deemed improper, in the first place, to make a 
few remarks on the state of the urine, &c. during 
the transition from the other forms of deposite to that 
of the phosphates. 

Transition from the lithie to the phosphatic dia- 
thesis. The first circumstances in the condition of 
the urine which generally denote a change firom the 
lithie acid to the phosphatic diathesis, are the ge- 
neral paleness of its colour, and sometimes its in- 
creased quantity. There is also, for the most part, 
a great tendency in the urine from the slightest causes 
to deposit the lithie amorphous sediments, which 
are always of a pale colour, and generally contain 
more or less of the phosphates intermixed with them. 
As the tendency to change proceeds, the urine may 
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he frequently observed^ after standing a few hours, 
to be covered with an iridescent pellicle on its sur- 
face, which on examination is found to consist prind- 
paUy of the triple phosphate of magnesia and am- 
monia : and if at this time it be suffered to remain 
at rest for a while, especiaUy in warm weather, 
it becomes putrid, assumes a yellowish opaque ap. 
pearance, and will be frequently found to contain 
large spicular crystals of the triple phosphate above 
mentioned.*" This constitutes what may be consider- 
ed as the ^rst stage of the series of changes in 
question. I have once or twice known a calculus 
extracted from the bladder during this stage, which 
I have had an opportunity of examining ; and in 
every instance found it externally composed of pale 
coloured lithate of ammonia nearly pure. 

The above state of the urine frequently occurs in 
sickly children, in whom the frmctions of the digestive 
organs are much deranged. It is liable also to occur 
from all the causes formerly enumerated, and parti- 
cularly in those of an irritable habit, and who are 
subject to lithic deposites in general ; also from any 
cause deranging the general health, or producing 
local irritation in the urinary organs. As to the 
constitutional affections, they are always more or 



* I have seen crystals of this salt, upwards of half an inch in 
length, in urine not remarkably unhealthy, which has been per* 
milted to stand for a great length of time, and grow putrid. 
Such crystals cannot, I believe, be formed artificially. 
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le(88 of the irritable kind, and generally accompioiied 
by derangements of the digestive organs. In adidtfl, 
also, there is not unfrequently some uneasiness felt in 
the region of the kidney. With respect to the ten- 
dency and danger of this stage of change, it may be 
generally mitigated, or at least prevented from getting 
worse, by a judicious use of the means formerly men- 
tioned, provided its exciting causes can be removed. 
But if these are permitted to operate, or are of such 
n nature that their operation cannot be prevented, 
medicines are of very little use ; and the phosphatic 
•diathesis will certainly , sooner or later be induced, 
particularly if there be already calculus in the 
Uadder. 

In the second stage of the change in question, the 
urine commonly assumes a more decidedly pale whey- 
like colour, and is either alkaline wlien voided, or 
very soon becomes so. The lithate of ammonia also 
diminishes in quantity, or entirely disappears ; while 
that of the phosphates, and particularly the triple 
phosphate of magnesia and ammonia, is increased. 
In short, this stage runs into the confirmed phos- 
phatic diathesis by such imperceptible grades, that it 
is frequently difficult or unnecessary to draw the 
line of distinction, the symptoms and treatment 
being the same in most instances, only differing, per- 
haps, a little in degree. 

Transition from the oxalate of lime to the phos- 
phatic diathesis. In a former chapter a sum- 
mary description was given of a calculus com- 
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poised of a nucleus of oxalate of lime surrounded 
by the phosphates, with an account of the series of 
intermediate changes which took place. From this 
description it appeared that the first step towards the 
change in question was a secretion of an excess of 
lime ; and that^ as this proceeded, the proportion of 
oxalic acid decreased, while that of the phosplume 
acid increased, until at length phosphate of lime, ia 
nearly a pure state, was secreted, which constituted the 
external crust of the calculus. I have seen the samt 
series of changes in other instances. With respect 
to the urine I have had no opportunity of examining 
this in the earlier stages of these changes ; but in the 
latter stages it assumes all the properties, as might 
be expected, of phosphatic urine. 

Transition from the cystic oxide to the phosphatic 
diathesis. Of this, from the rarity of the disease. I 
can say very little. In the only instance, in whioif 
I have had an opportunity of examining the urine in 
the cystic oxide diathesis, this secretion was inclined to 
alkalescency, on account of the patient's having beea 
t^ing alkaline remedies, and in this case the phosr 
phates (or at least the triple phosphate of nuq^ 
nesia and ammonia) were intermixed with the cystic 
oxide, and the urine had much the appearance (in«- 
dependently of the peculiar characters connected 
with the rare principle in question) that it assumes 
in the transition stages from the other diatheses tQ 
4;he phosphates. 
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After these preliminary remarks, on what may be 
considered as the transition stages of the urine, and 
which may exist for a greater or less period according 
to circumstances, we come now to speak of a deposi- 
tion of the phosphates in a decided form. 

The phosphates like the lithates, as before observed, 
appear in the urine under two distinct forms, viz. in 
an amorphous state, and in the crystallized form ; 
but here the analogy ceases, for in the case of the 
lithates the amorphous form is of comparatively the 
least consequence, whereas when the phosphates are 
concerned, the amorphous sediment is by far the most 
important and the crystallized form is usually of a 
much milder character. Hence we shall consider the 
crystallized form of sediment in the first place as a 
preliminary step to the more formidable disease. 

1. Of crystallized sediments composed of the phos- 
phates. These almost invariably consist of the triple 
phosphate of magnesia and ammonia, and exist in the 
form of perfectly white shining crystals.* This form 
^f disease sometimes occurs alone, but very frequently 
it alternates, or is accompanied by the pale co- 
loured lithic amorphous sediments, or the amorphous 
variety of phosphatic sediment, to be presently de- 
•scribed ; the constitutional symptoms also are, for 

* I have said, almost invairahly ; for, if I am not mistaken, X 
have once or twice seen a crystallized compound of the triple 
phosphate of magnesia and ammonia, and the phosphate of lime. 
These crystals were much larger than those of the triple phoe« 
phate, and less distinctly formed. 
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the most part, of the same general character, though 
much milder in d^ree. These usually consist of 
more or less derangement of the digestive functions, 
with much nervous irritation, and more or less of 
pain and uneasiness in the hack or urinary organs, 
accompanied frequently with a sense of general lassi- 
tude and want of energy. The urine in this form of 
disease is generally abundant in quantity, and for 
the most part pale coloured (though there are excep* 
tions to this), and upon standing for some time, an 
iridescent pellicle is frequently formed upon its sur- 
face, which upon examination proves to be crystal- 
lized, and is composed chiefly of the salt in question. 
Minute crystals of the same salt also frequently 
attach themselves to the sides of the vessel in which 
the urine has stood for a short time. Urine 
abounding in this salt is often of considerable specific 
gravity, contains abundance of urea, and is very apt 
to become alkaline and putrescent. Sometimes, on 
the contrary, the specific gravity is lower than natu- 
ral. When this salt abounds very much, the crystal- 
lized deposite is formed before the urine is discharged 
from the bladder, and consequently immediately subw 
sides to the bottom of the vessel in which it is passed; 
in this case the urine is alkaline when voided ; most 
generally, however, the crystals do not begin to form till 
the urine has become cool, and sometimes not till it has 
]hfegun to putrify ; and these circumstances indicating 
the periods when the urine becomes alkaline, may 
be ecHlnidered as pointing out the d^ree of sc^Terity 
of the disease. 
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With respect to the causes of this form of depo- 
site, they resemble, or, perhaps, taay he identical in 
931 respects with those occasioning the deposition of 
the amorphous sediments to be detailed in the next 
paragraph. They are, however, frequently mueh 
slighter in degree ; thus any thing acting generally 
and producing a nervous state of the system, such 
as the distressing passions, and particularly mental 
anxiety or fear, will frequently produce in many 
people an excess of this salt in the urine. The same 
is also true of many articles of food or medicine that 
produce a hurried secretion of the urine, and act as 
dinreties ; as the neutral salts in some cases, and parti- 
eidarly the Rochelle salts and other saline compounds, 
in which the acid is of vegetable origin. So also a 
kog continued use of alkaline remedies, or of mer- 
eiiry, in irritable habits more especially, will likewise 
produce a ti^dency to an excess of this salt, as ^eU 
as of the phosphates in general, and even lead to an 
^tual deposition of them from the urine. The isame 
«sdiment also frequently abounds, or is easily in- 
dmeed in the urine of those who have long been in 
}mA health, and in whom the constitution may be 
considered as giving way, or, to use a common ex-' 
IptemoxL, breaking up. In general it is to be under- 
gtood that the slighter causes affect only the pre^ 
disposed, and those in particular who are subject to 
iMiier diseases of the urinary organs or mine. It 
SMy be also remarked, that children are more sab*- 
Jeet to this torn of deposition than adults ; a dMitt* 
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stance^ perhaps, to be referred to the irritability of 
the 'system at this* age, and the great derangement 
of the digestive organs, to ^hich they are subject 

The prognosis, in this form of disease, will entirely 
depend on its cause and permanency. When it occurs 
but seldom, and from any of the minor drcumstanoes 
above-mentioned, it is usually only temporary, and 
of little importance. But when it takes place in ad- 
vanced life, or is connected with organic disease ; or 
when the recurrence is very frequent from the 
slightest causes, there is much more danger ; and the 
latter in particular shows a tendency to the affection^ 
which those who are liable to it will do well to look 
to, least it should become permanent, in which state 
it is not easily conquered. 

II. Of amorphous sediments composed of the phot* 
phates. These sediments consist invariably of a 
mixture of the phosphate of lime, and of the triple 
phosphate of magnesia and ammonia."*^ The pro- 

* I am aware that it is the opinion of many eminent charac- 
ters, that the inner coat of the bladder is the source of the 
earthy matters deposited by the urine on these occasions. I do^ 
not deny this altogether ; but, on the contrary, think that the 
l>ho8phate of lime at least, is sometimes partly derived from 
this source — the inner coat of the bladder apparently assuming 
in such induces, the character of the inner surface of the 
abscess sometimes found in the prostate glands which is 
known to secrete this earthy salt in great abundance. I am 
doubtful, however, if any portion of the triple phosphate is 
ever derived from this source, but from the kidney only, from 
which Mttie source in various cases a large proportion of the 
phosphate of lime is likewise undoubtedly derived. 

. N 
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portions of the two salts vary very much in different 
instances ; but sometimes the phosphate of lime seems 
to constitute by far the greater proportion, and in. 
this case the symptoms are commonly much more 
decided and severe ; and it is to this form of the 
disease, that the following observations are to be. 
understood as chiefly applicable. 

A deposition of the earthy phosphates from the 
urine has been long observed to be attended by very 
distressing symptoms, though no one seems to have 
hitherto generalized them. They consist in great 
irritability of the system, and, derangement of the 
chylopoietic viscera in general; such as flatulency 
and nausea, obstinate costiveness, or peculiarly debi- 
litating diarrhoea, or both frequently alternating; 
and the stools are extremely unnatural, being either 
nearly black, or clay-coloured, or sometimes like 
yeast. These are always accompanied by more or 
less of a sensation of pain, uneasiness, or weakness, 
in the back and loins. There is a sallow, haggard 
expression of countenance ; and as the disease pro- 
ceeds, symptoms somewhat analogous to those of 
diabetes, begin to appear, such as great languor and 
depression of spirits, coldness of the legs, complete 
anaphrodisia, and other symptoms of extreme de- 
bility .' and the disease, if not speedily checked, seems 
capable of ending fatally. The urine in this form 
of disease is invariably pale coloured, and, upon the 
w]iole, voided in greater quantity than natural. 
Sometimes (generally, I thinly, by dfiy),. it is voided 
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in very profuse abundance ; and in this case is of 
very low specific gravity ; 1*001 or 1*002, for exam-* 
ple,"^ At other times it is voided in less quantityi 
and its specific gravity is proportionally higher;, but 
it is seldom very high; that is, surpassing 1*025. 
In the former case it is generally perfectly pellucid 
and colourless, and deposits no sediment; in the 
latter, it is sometimes opake when passed, an4 
always after standing for a greater or less time^ 
deposits a most copious precipitate of the mixed phos* 
phates, in the state of an impalpable powder. In 
all cases the urine is extremely prone to decomposi* 
tion, becomes alkaline by the evolution of ammonia, 
and emits a most disgusting smell. To those who 
have never seen this condition of the urine, the 
above will probably furnish but an imperfect id^. 
I trust, however, that the description will enable any 
one to distinguish such urine when they see it ; and 
when they have once paid attention to its properties, 
they will afterwards readily recognize it. 
• With req)ect to the causes of this complaint, they 
may be either general or local ; for the most part, 
however, they seem to partake of both characters. 

A large proportion of those cases, whidi have 
come under my own observation, has been distinctly 

* This 16 one of the forms of diuresUy in which the increase 
flow iof urine is not constant^ hut takes place at certain times 
only, either spontaneously, or from the slightest exciting causes: 
80 that, vppn the whole, the quantity voided is generally greater 
(often much greater) than natural. 

N 2 
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traced to some injury of the back. This injury has 
been of a character not very capable of being under- 
stood or described ; but perhaps some idea of it may 
be acquired by my stating, that for the most part it 
has arisen from a fall from a horse, in which the 
person has received a violent general concussion of the 
spine, and often at the same time some local injury 
about the back, but not of such a nature as to con- 
fine him long, or to lead him to think that he has 
received any material injury ; and generally it has 
been quite forgotten till the patient's attention has 
been called to the subject.* Among the general ex- 
citing causes may be also mentioned, severe and pro- 
tracted debilitating passions, excessive fatigue, &c. 
The local causes are, generally some irritation about 
the bladder, or urethra, especially when operating con- 
stantly for a considerable length of time ; as, for 
example, any foreign substance introduced into the 
bladder and producing irritation of that organ, in- 

* I have never had an opportunity of inspecting a body ader 
death under these circumstances : perhaps this would tlirow 
some h'ght upon the subject. It is, 1 believe, a very old obser- 
vation, that injuries of the back produce alkaline urine ; yet 
what is surprising, no one seems to have thought of applying 
the remark to the present form of disease. This appears also to 
hold in other animals as well as man ; thus, I have frequently 
observed jaded and worn out horses pass great quantities of lime 
in their urine : I have known the same also to take place in 
dogs, and particularly of the sporting kinds ; and in both these 
instances have thought it probable, that the circumstance was 
connected with some strain or injury of the back produced by 
over exertion, or other cause«j. 
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eluding all sorts of calculi under certain circum- 
stances ; the retaining of a bougie or catheter in the 
urethra ; strictures of the urethra in some rare cases, 
and in particular constitutions ; all which, and many 
other similar causes, are capable of producing, in a 
greater or less degree, a condition of the urine more 
or less resembling that above described, and readily 
depositing the phosphates. Thus, it has been long 
known that any foreign substance introduced into 
the bladder almost invariably becomes incrusted with 
the phosphates, and not the lithic acid.* 

^' I cannot admit the explanation usually given of this circum« 
stance to be generally true : namely, that under such cir- 
cumstances, the urine in contact with the foreign substances 
always undergoes an incipient process of decomposition ; if this 
were really the case, all sorts of calculi might be supposed to 
act as foreign substances, and ought to be immediately covered 
with the p!)osphates,— a circumstance in direct opposition to 
experience. The fact is, that the foreign substance^ before it 
is, or can be covered with the phosphates, sympathetically 
affects the kidney, and causes the urine to abound in these 
salts. Mr. Forbes has some excellent remarks on this point, ' 
which, as they exactly coincide with my views, by substi* 
tuting phosphates for concreting acid, I shall quote: ** In 
proper or healthy urine, there is not in close vessels a par- 
ticle of the phosphates deposited, the whole of them being 
in perfect solution," and " to the end of time there toould not 
he calcidus from renewed applications of urine^ in which the 
phosphates do not predominate :" when a foreign body gets into 
the bladder, if it meets not with the phosphates already redun- 
dant, it probably would operate by irritation so as to occasion re^ 
dundancy'' Hence, *' a piece of bougie, if it were to get into 
the bladder of a person the state of whose urine is perfectly na- 
tural, it must operate to the production of different qualities in 
that Huid, before it can be incrusted. When the misfortune has 
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The pit^osis in this form of disease Will dqiend 
entirely on its eause, and the length of time it has 
existed. In general it may be considered as un- 
&vourable ; particularly if the cause be some injury 
of the spine. When the disease has been induced 
by local causes, or a calculus in the bladder, or any 
of the other circumstances mentioned, the prognosis 
ifrill be more or less favourable, according to the less 
or greater duration of the diathesis and its d^ree. 
There is one favourable circumstance connected with 
this form of deposition, that it very rarely gives 
origin to calculus in the kidney. 

With respect to the proximate cause of this form 
of disease, we may suppose it to consist in a dimi- 
nished or suspended action of the usual acidifying 
powers of the kidneys, and the formation, instead of 
lithic acid, of a greater quantity of alkaline matter 
than natural, as urea (equivalent to ammonia), and 
particularly of magnesia and lime ; but this being 
little more than a simple expression of obvious facts, 
of course throws no light upon the immediate cause 
of these depraved actions. 

Treatment. The princiioles of treatment in both 
these forms of affection are the same, and differ only 
in degree. The particular indications of cure seem 

ocurred, the urine has been before in a state too much adapted to 
incrustation. The diseases which require catheters and bougies, 
are almost uniformly accompanied by prevalence of the phos* 
phates, from the general and particular sympathies by which 
they are attended." Page 74, &c. 
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to be to diminish the unnatural irritability of tile 
system, and to restore the state of the generil 
health, and particularly of the urinary organs by 
tonics, and other appropriate remedies. 

In severe affections, especially of the second class, 
opium^ as far as my experience has hitherto extended, 
is the only remedy that can be employed with much 
advantage to fiilfil the first indication. This must 
be given in large and repeated doses, such as frOtti 
gr. i to gr. V, or more, two or three times a day. 
Under this plan the more distressing symptoms will 
commonly be speedily relieved ; and now, in conjuniJ- 
tion with opium (in more moderate doses, if the state 
of the disease will permit), the mineral adds, cin- 
chona, uva ursi, different preparations of iron, and 
other tonics may be had recourse to ; or if the mi- 
neral acids should disagree, the citric acid may be 
taken instead. There may be also applied to the 
region of the loins, a large pitch, soap, or galbanmn 
plaster, which frequently seems to afford considerable 
relief to the distressing pain there felt ; or if the 
symptoms are unusually severe, and connected with 
manifest local injury, setons or issues may be in- 
stituted in the back. With respect to the bowels it 
has been stated, that they are generally exceedingly 
irr^ular, and difficult to be managed in this form 
of disease. Most frequently they are constipated ; 
but purgatives especially of the more active class 
must be given with caution. I have seen, for ex- 
ample, the most serious consequences brought on by 



176 PHOSPHATES. 

With reirpect to the causes of this form of depo« 
ttte, they resemble, or, perhaps, tnay be identical in 
adl respects with those occasioning the deposition of 
the amorphous sediments to be detailed in the next 
paragraph. They are, however, frequently much 
slighter in d^ee ; thus any thing acting generally 
and producing a nervous state of the system, such 
as the distressing passions, and particularly mental 
anxiety or fear, will frequently produce in many 
people an excess of this salt in the urine. The same 
is also true of many articles of food or medicine that 
produce a hurried secretion of the urine, and act as 
dinreties ; as the neutral salts in some cases, and parti-> 
ftdarly the Rochelle salts and other saline compounds, 
in which the acid is of vegetable origin. So also a 
kmg continued use of alkaline remedies, or of mer« 
OTry, in irritable habits more especially, will likewise 
produce a ti^dency to an excess of this salt, as ^ell 
as of the phosphates in general, and even lead to an 
tketual deposition of them from the luine. The same 
fsediment also frequently abounds, or is easily in- 
dneed in the urine of those who have long been in 
bud health, and in whom the constitution may be 
considered as giving way, or, to use a common ex- 
i^ssion, breaking up. In general it is to be under- 
stood that the slighter causes affect only the pre«« 
disposed, and those in particular who are subject to 
Other diseases of the urinary organs or urine. It 
may be also remarked, that children are more sub- 
ject to this form of deposition than adults ; a cireaiA* 
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stance^ perhaps, to be referred to the irritability of 
the system at this* age, and the great derangement 
of the digestive organs, to which they are subject 

The prognosis, in this form of disease, will entirely 
depend on its cause and permanency. When it occurs 
but seldom, and from any of the minor circumstances 
above-mentioned, it is usually only temporary, and 
of little importance. But when it takes place in ad- 
vanced life, or is connected with organic disease; or 
when the recurrence is very frequent from the 
slightest causes, there is much more danger ; and the 
latter in particular shows a tendency to the affection^ 
which those who are liable to it will do well to look 
to, least it should become permanent, in which state 
it is not easily conquered. 

II. Of amorphous sediments composed of the phos- 
phates. These sediments consist invariably of a 
mixture of the phosphate of lime, and of the triple 
phosphate of magnesia and ammonia."* The pro- 

* I am aware that it is the opiQion of many eminent charac- 
ters, that the inner coat of the bladder is the source of the 
earthy matters deposited by the urine on these occasions. I do, 
not deny this altogether ; but, on the contrary, think that the 
fihosphate of lime at least, is sometimes partly derived from 
this source — the inner coat of the bladder apparently assuming 
in such induces, the character of the inner surface of the 
abscess sometimes found in the prostate glands which is 
known to secrete this earthy salt in great abundance. I am 
doubtful, however, if any portion of the triple phosphate is 
ever derived from this source, but from the kidney only, from 
which saAie source in various cases a large proportion of the 
phosphtte of lime it likewise undoubtedly derived. • 

. N 
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portions of the two salts vary very much in different 
instances ; but sometimes the phosphate of lime seems 
to constitute by far the greater proportion^ and in 
this case the symptoms are commonly much more 
decided and severe ; and it is to this form of the 
disease, that the following observations are to be. 
understood as chiefly applicable. 

A deposition of the earthy phosphates from the 
urine has been long observed to be attended by very 
distressing symptoms, though no one seems to have 
hitherto generalized them. They consist in great 
irritability of the system^ and, derangement of the 
chylopoietic viscera in general; such as flatulency 
and nausea, obstinate costiveness, or pecuUarly debi- 
litating diarrhoea, or both frequently alternating ; 
and the stools are extremely unnatural, being either 
nearly black, or clay-coloured, or sometimes like 
yeast. These are always accompanied by more or 
less of a sensation of pain, uneasiness, or weakness, 
in the back and loins. There is a sallow, haggard 
expression of countenance ; and as the disease pro- 
ceeds, symptoms somewhat analogous to those of 
diabetes, begin to appear, such as great languor and 
depression of spirits, coldness of the legs, complete 
anaphrodisia, and other symptoms of extreme de- 
bility : and the disease, if not speedily checked, seems 
citable of ending fatally. The urine in this form 
of disease is invariably pale coloured, and, upon the 
w)iole, voided in greater quantity than natural. 
Sometimes (generally, I thinly, by d»y), it i& voided 
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in very profuse abundance ; and in this case is of 
very low specific gravity ; I'OOl or 1*002, for exam-* 
ple."^ At other times it is voided in less quantity, 
and its specific gravity is proportionally higher, but 
it is seldom very high; that is, surpassing 1*025. 
In the former case it is generally perfectly pellucid 
and colomrless, and deposits no sediment; in the 
latter, it is sometimes opake when passed, an4 
always after standing for a greater or less time, 
deposits a most copious precipitate of the mixed phos* 
phates, in the state of an impalpable powder. In 
all cases the urine is extremely prone to decomposi-* 
tion, becomes alkaline by the evolution of ammonia, 
and emits a most disgusting smell. To those who 
have never seen this condition of the urine, the 
above will probably ftimish but an imperfect idea* 
I trust, however, that the description will enable any 
one to distinguish such urine when they see it ; and 
when they have once paid attention to its properties, 
they will afterwards readily recognize it. 
• With req>ect to the causes of this complaint, they 
may be either general or local ; for the most part, 
however, they seem to partake of both characters. 

A large proportion ojf those cases, whidi have 
come under my own observation, has been distinctly 

* This k one of the forms of diurem^ in which the increase 
flow of urine is not canstantf but takes place at certain times 
only^ either spontaneously, or from the slightest exciting causes: 
so that, upon the whole, the quismtity voided is generally greater 
(often much greater) than natural. 
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traced to some injury of the back. This injury has 
been of a character not very capable of being under- 
stood or described ; but perhaps some idea of it may 
be acquired by my stating, that for the most part it 
has arisen from a fall from a horse, in which the 
person has received a violent general concussion of the 
spine, and often at the same time some local injury 
about the back, but not of such a nature as to con- 
fine him long, or to lead him to* think that he has 
received any material injury ; and generally it has 
been quite forgotten till the patient's attention has 
been called to the subject.* Among the general ex- 
.citing causes may be also mentioned, severe and pro- 
tracted debilitating passions, excessive fatigue, &c. 
The local causes are, generally some irritation about 
the bladder, or urethra, especially when operating con- 
stantly for a considerable length of time ; as, for 
example, any foreign substance introduced into the 
bladder and producing irritation of that organ, in- 

* I have never had an opportunity of inspecting a body after 
death under these circumstances : perhaps this would tlirow 
some h'ght upon the subject. It is, 1 believe, a very old obser- 
vation, that injuries of the back produce alkaline urine ; yet 
what is surprising, no one seems to have thought of applying 
the remark to the present form of disease. This appears also to 
hold in other animals as well as man ; thus, I have frequently 
observed jaded and worn out horses pass great quantities of lime 
in their urine : I have known the same also to take place in 
dogs, and particularly of the sporting kinds ; and in both these 
instances have thought it probable, that the circumstance wa« 
connected with some strain or injury of the back produced by 
over exertion, or other cause*:. 
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eluding all sorts of calculi under certain circum- 
stances ; the retaining of a bougie or catheter in the 
urethra ; strictures of the urethra in some rare cases, 
and in particular constitutions ; all which, and many 
* other similar causes, are capable of producing, in a 
greater or less degree, a condition of the urine more 
or less resembling that above described, and readily 
depositing the phosphates. Thus, it has been long 
known that any foreign substance introduced into 
the bladder almost invariably becomes incrusted with 
the phosphates, and not the lithic acid.* 

* I cannot admit the explanation usually given of this circum« 
stance to be generally true: namely, that under such cir- 
cumstances, the urine in contact with the foreign substances 
alwaj's undergoes an incipient process of decomposition ; if this 
were really the case, all sorts of calculi might be supposed to 
act as foreign substances, and ought to be immediately covered 
with the piiosphates,— a circumstance in direct opposition to 
experience. The fact is, that the foreign substance^ before it 
is, or can be covered with the phosphates, sympathetically 
affects the kidney, and causes the urine to abound in these 
salts. Mr. Forbes has some excellent remarks on this point, 
which, as they exactly coincide with my views, by substi* 
tuting phosphates for concreting acid, I shall quote: ** In 
proper or healthy urine, there is not in close vessels a par- 
ticle of the phosphates deposited, the whole of them being 
in perfect solution," and " to the end of tiine there would not 
be calcidus from renewed applications of urine^ in which the 
phosphates do not predominate :" when a foreign body gets into 
the bladder, if it meets not with the phosphates already redun- 
dant, it probably would operate by irritation so as to occasion re* 
dundancy.'' Hence, " a piece of bougie, if it were to get into 
the bladder of a person the state of whose urine is perfectly na- 
tural, it must operate to the production of different qualities in 
that Huid, before it can be incrusted. When the misfortune has 
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The pit^osis in this form of disease Will depend 
entirely on its cause, and the length of time it has 
existed. In general it may be considered as un- 
&vourable ; particularly if the cause be some injury 
of the spine. When the disease has been induced * 
by local causes, or a calculus in the bladder, or any 
of the other circumstances mentioned, the prognosis 
iffill be more or less favourable, according to the less 
or greater duration of the diathesis and its degree. 
There is one favourable circumstance connected with 
this form of deposition, that it very rarely gives 
origin to calculus in the kidney. 

With respect to the proximate cause of this form 
of disease, we may suppose it to consist in a dimi- 
nished or suspended action of the usual acidifying 
powers of the kidneys, and the formation, instead of 
lithic acid, of a greater quantity of alkaline matter 
than natural, as urea (equivalent to ammonia), and 
particularly of magnesia and lime ; but this being 
little more than a simple expression of obvious facts, 
of course throws no light upon the immediate cause 
of these depraved actions. 

Treatment. The princijoles of treatment in both 
these forms of affection are the same, and differ only 
in degree. The particular indications of cure seem 

ocurred, the urine has been before in a state too much adapted to 
incrustation. The diseases tvhich require catheters and bougies, 
are almost uniformly accompanied by prevalence of the phos" 
phates, from the general and particular sympathies by which 
they are attended." Page 74, drc. 
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to be to diminish the unnatural irritalnlity of tile 
system, and t6 restore the state of the geii^&l 
health, and particularly of the urinary organs by 
tonics, and other appropriate remedies. 

In severe affections, especially of the second dasd, 
opium^ as far as my experience has hitherto extended, 
is the only remedy that can be employed with much 
advantage to fiilfil the first indication. This must 
be given in large and repeated doses, such as from 
gr, i to gr. V, or more, two or three times a day. 
Under this plan the more distressing symptoms will 
commonly be speedily relieved ; and now, in conjunc- 
tion with opium (in more moderate doses, if the state 
of the disease will permit), the mineral adds, cin- 
chona, uva ursi, different preparations of iron, and 
other tonics may be had recourse to ; or if the mi- 
neral acids should disagree, the citric acid may be 
taken instead. There may be also applied to the 
region of the loins, a large pitch, soap, or galbanmn 
plaster, which frequently seems to afford considerable 
relief to the distressing pain there felt ; or if the 
symptoms are unusually severe, and connected with 
manifest local injury, setons or issues may be in- 
stituted in the back. With respect to the bowels it 
has been stated, that they are generally exceedingly 
irregular, and difficult to be managed in this form 
of disease. Most frequently they are constipated; 
but purgatives especially of the more active class 
must be given with caution. I have seen, for ex- 
ample, the most serious consequences brought on by 
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« 

A small dose of calomel^ whichi by inducing a diar- 
riioea, and consequent debility, has much aggravated 
all the symptoms, and endangered the life of the 
patient. Saline purgatives, more especially those 
containing a vegetable acid, as the Rochelle salts, 
the Seidlitz powders, &c. are also to be avoided, 
and reooiu*8e must be had to small doses of castor oil, 
or laxative injections. Mercury in all its forms, and 
particularly when pushed so far as to produce its 
specific effects in the constitution, seems capable of 
doing a great deal of mischief, when the phosphates 
are concerned, more especially in the severer form^ 
of the affection; and if from other causes it be 
judged proper or necessary, as the least of two evils, 
to administer this remedy, its exhibition must h^ 
managed with caution, and its effects closely watch- 
ed. Perhaps the best mode of exhibiting it in such 
ca^s is to combine it with opium, or with a purga- 
tive in some instances. I cannot help thinking, 
however, that in very severe forms of the affection, 
its use had better be omitted altogether, till the 
more distressing symptoms have somewhat yielded, 
and the patient has recovered a little strength. 

Alkaline remedies of every description must be 
most carefully avoided, their use in every point of 
view being most mischievous when the phosphates 
are concerned. Indeed all remedies that act as diu- 
retics should, in general, be shunned, and the 
patient should be prohibited from drinking too much. 
With respect to drinks, in general, they s)iould be 
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of a soothing demulcent character, and prepared with 
distilled or the softest water that can be procured, us 

« 

hard waters are literally poison in this form of 
disease. 

In less severe cases, where the source of irritation 
is chiefly confined to the urinary organs, and where 
the constitution is sound, and the strength not re- 
markably reduced, similar means may be had 
recourse to; though opium to the above extent is 
seldom necessary or proper. In such cases the hyos- 
cyamus is an excellent remedy, especially when com- 
bined with the extract of uva ursij* and more or 
less, according to circumstances, of the extr. opu. 
The same is true of the alchemiUa arvensis, a 
strong infusion of which taken frequently, some- 
times gives great relief. In such cases also, occa- 
sional purgatives, especially those of the milder 
class, may be employed with safety and advantage. 
Indeed in some of the diseases of children, in 
which the triple phosphate in particular is copi- 
ously deposited, repeated purgative doses of ca- 



^ For some time past I have been in. the habit of giving this 
preparation of the uva ursi, which I had made for the purpose, 
with the best effect, Tlie powdered leaves of this plant are 
BO bulky and disagreeable, that few stomachs will bear to per- 
severe long enough in the use of the requisite quantity; and the 
same is pretty much the case with the infusion and decoction. 
Hence this plant has fallen to disuse ; but certainly, in my opi- 
nion, undeservedly, as it undoubtedly possesses considerable 
powers in chronic affections of the bladder, ^br which only it is 
adapted^ ii» operation being slow, and requiring perseverance. , 
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kmel and rhubarb are of the utmost utility. These 
diseases may be commonly distinguished by the ab- 
sence of the severe symptoms above-mentioned, and 
by the high specific gravity of the urine. 

The diet in severe cases should be of the mildest 
and most nutritious kind, and taken in very mode- 
rate quantities at a time. From what I have seen, 
I am certainly incHned to advise an animal diet in 
preference to an acescent vegetable diet, commonly 
recommended ; but I wish it to be understood, that 
no positive directions are given on this point, which 
is left to be determined by future observations, ot 
rather, perhaps, by the circumstances of the patient ; 
for I am disposed to believe, that in all instances, 
that diet is most proper for a patient, which agrees 
best with him, and which in many instances can be 
only known by actual trial ; I may give it, however, 
as my opinion, that all watery diet, as soups, &c. 
should be taken very moderately. If the patient has 
been accustomed to wine, the Rhine, or some of 
the lighter varieties of French wines, will be prefer- 
able. Cider and perry may be also taken, if they 
do not disagree. I wish it to be understood, how- 
ever, that the use of these is not particularly recom- 
mended. 

But these, and every thing else that can be done 
for a patient in this state, are of very little use, if the 
mind cannot be set at rest. The influence of mental 
anxiety is really astonishing in this disease; and 
absence from care, the exhUarating air of the coun- 
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try, and such exercises as are consistent with thi 
patient's condition, will, perhaps, more than Miy 
thing else, contribute to the cure, particularly iii 
the slighter cases, and when the cause is not local 
injury. 

The first form of the disease in some of its ra- 
rieties is so common, that I do not think it worth 
while to illustrate it by reciting cases. The second 
form is much more rare ; and when it does occur, is 
most generally complicated with stone in the blad* 
der, to which most of the distressing symptoms haVe 
in consequence been referred. To show, however, 
that such a disease exists independently of stone iii 
the bladder, I shall relate one or two cases illustrate 
ing this point 

Case 1. Aug. 14, 1820. — J. B. Joiner, aged 43, 
has been a sailor ; and 19 years ago, when on board 
a ship, got a fall upon his back, which particularly 
affected the left side, about the r^on of the loins. 
This fall confined him three months on crutches ; but 
he afterwards, as he supposed, got completely well ; 
though every spring or summer since that period, 
he has always suffered more or less, and for a greater 
or less time, with pain in the loins. The present 
attack commenced 18 months ago in the usual man- 
ner, but with greater severity, and has continued 
more or less ever since. Till within these four 
months, however, he had not been led to observe 
any thing peculiar in his urine, but had been only 
annoyed with the usual painfcd symptoms and weak* 
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ness in the back. At this time, the quantity of 
wiU;er b^an to increase very much ; and he observed 
it to deposit occasionally a very large quantity of 
white earthy matter. Under these circumstances he 
went to a dispensary* where his disease appears to 
have been considered as diabetes, and treated accord- 
ingly, but without any advantage. His symptoms 
at present are severe enervating pains in the region 
of the loins, extending round to the groin and lower 
part of the abdomen, and occasionally down the 
thighs and legs, accompanied by retraction and sore- 
ness of the testes. Occasionally also he suffers ex- 
cruciating pains in the head, affecting his sight. All 
these symptoms, however, are much worse on certain 
days than others, and the worse symptoms are 
usually accompanied by diarrhoea. Latterly, he has 
become much thinner than usual ; his appetite has 
fallen off; he sweats on the least exertion; and 
among other symptoms of debility, has complete ana- 
phrodisia. He is thirsty, his tongue is clean and 
redder than usual, he is troubled with flatulency, and 
his bowels are very irregular. The state of his luine 
also is very variable: what he passes first in the 
morning, and perhaps once more in some other part 
of the day, is at first commonly transparent, and of 
a light yellow colour, but soon deposits a sort of 
mucous cloud, which in a few hours becomes con- 
verted into a perfectly white earthy matter. The 
specimen of the urine of this description which he 
brought with him, was contained in a two-ounce 
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phial. Its specific gravity was 1*0234; and the 
earthy matter, wheu it was allowed to stand for some 
time, occupied nearly -j- of the height of the hottle. It 
was in the fonu of a tine white powder, and was found 
to consist of the mixed phosphates. This urine when 
first vqided reddened litmus paper ; and contained a 
large proportion of urea, and fully the usual quantity 
of pale coloured lithic acid. At other periods of the day, 
and particularly during the morning, he is conscious 
of a sense of tightness or fulness of the abdomen, from 
which he is relieved by voiding large quantities of a 
limpid colourless urine, nearly free from all sediment. 
I had likewise an opportunity of examining a sped* 
men of this, and found it exactly resembling the 
first in its properties, except that it was much more 
watery, and its specific gravity was only 1*0064. 
The urine had a disagreeable smell, and was very 
prone to putrefaction, in which state the smell emit- 
ted was peculiarly offensive. It may be also ob» 
served, that it was passed without any diflGiculty, or 
urgent desire, except what arose from its quantity, 
which he supposed amounted in twenty-four hours to 
four or five quarts. 

Ordered, pil. sap. c. opiOi gr. v. bis die. 
. August 22. Found instant relief from pain after 
taking the pills; urine reduced to three quarts in 
twenty-four hours. States that the white sediment 
has nearly disappeared ; complains of being very cos- 
tive. On examining the urine voided yesterday 
• morning, its specific gravity was found to be 1*01 37, 
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mi there was only a slight deposite of the earthy 
phosphates ; but its properties in other respects were 
aearly as before. The itrine voided this day at six 
in the evening, was almost perfectly colourless and 
transparent, and had a specific gravity of only 
10027, 

Contr. piL sap. c. opio^ gr. v. ter die. Take to^ 
morrow morning 01. Ricini §i. 

28. The castor oil affected the bowels moderately^ 
and aflS}rded him some relief. G>ntinue8 tolerably 
free from pain. The urine voided in my presence, at 
six o'clock in the evening, did not differ in appearance 
and specific gravity from common spring water, 
though it still emitted the same offensive smell as 
formerly in a less degree. 

29' Felt better for three days after I last saw 
him ; the urine had diminished in quantity, and the 
white deposite entirely disappeared. For the three 
last days the pain has retmned, and the urine has 
increased in quantity. What was passed this morn- 
ing had a specific gravity of 1*0242, and deposited a 
very copious mucous cloud, but no earthy sediment. 
The urea was excessive. 

Ordered, piL sap. c. opio. gr. .v. ter die. • 

Sept. 2. FeeLs a great deal better. Little or no 
pain for the last three days. His urine deposits no 
white sediment, and he passes only a little of the 
dear urine in the forenoon, the whole amounting in 
twenty-four hours to two quarts. The specific gra- 
vity 0f what was passed this morning was 1*0£01, 
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and it contained an excess of urea. He has been 
costive for the last few days. 

ContK. pil. sap. c. opioj gr. a\ ter. die. Take tch 
morrow fnorning OL Ricini §i, 

12. Almost quite free from pain; and tried in 
consequence to resume his work, but was obliged to 
desist on account of a distressing sense of weakness in 
his back* His appetite is much improved : he sweats 
less than usual, and is not sleepy. Rather costive. 
Urine reduced to two quarts in twenty-four hours ; 
specific gravity of that voided in the morning 
1.0174. 

Ordered, pil. sap. c, opio, gr. x. in the morning 
and at noon^ and gr. xv. at bed time. He was also 
ordered to take to-morrow morning, 01. Ricini Jit 
and apply a large pitch plaster to the Ipins. 

September 19* Took the castor oil, which ivh 
duced a diarrhoea that lasted for two or three days, 
during which time his pain returned. It was less 
severe, however, in the back than usual, and was 
accompanied by a peculiar sense of coldness and 
weakness in the calves of the legs. Has now re-- 
covered from the diarrhoea and all the other symptoms, 
and has not felt so well for many months. Urine in 
twenty-four hoiu's about two quarts, and quite free 
from earthy sediment. Specific gravity of that voided 
this n^orning 1*0207. 

Contr. pil. sap. c. opio, gr. x. ter die^ 

November 30, I saw this poor man again, and was 
happy to hear that he had continued quite well |roi|^ 
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the last date, and had followed his work as usual, 
having taken the opiate pills occasionally. He had 
recovered his usual strength, &c. and his urine now 
abounded with the litbate of ammonia. 

In September 1822, nearly two years after the 
above date, I learned that this patient had remained 
quite free from his complaint, and was then so well 
in all respects as to be able to follow his work as 
usual. But I suspect the presence of some organic 
disease, which will sooner or later prove fatal. 

The only case on record that I am at present ac- 
quainted with, equal to the above in severity, is one 
summarily described by Dr. Henry as follows : * 

» Case 2. " Several years ago, the Rev. Mr. R ^ 

of Cheadle, in Staffordshire, consulted me respecting 
a train of very distressing symptoms, some of which 
evidently denoted considerable disease in the kidneys. 
His urine, which at some times was perfectly limpid, 
was at others loaded with a white substance, which 
gave it, when first voided, the opacity of milk. On 
standing, a copious deposite took place, a portion of 
which was sent me for examination. It was perfect- 
ly white, and so impalpable as to resemble a chemi- 

* Med. Chirurg. Trans, x. p. 139. There are also two cases 
somewhat similar in Dr. Hollo's Treatise on Diabetes, p. 424, 
second edition. Both these cases were produced by injuries of 
the back^ and were considered to be of a diabetic nature. The 
deposition of the phosphates is not indeed mentioned ; but, as this 
is a symptom not constantly present in these affections, the cir- 
cumstance might have been overlooked, particularly as the 
attentnm was otherwise directed. 
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cal precipitate. On analysis, it proved to consist of 
nearly equal parts of the triple phosphate and phos- 
phate of lime. The discharge of this powder was 
always preceded by violent attacks of sickness and 
vomiting ; and its quantity was invariably increased 
whenever he took soda-water, or any other alkaline 
medicines. Besides the affection of the kidneys, 
there appeared to me to exist important disease of 
the chylopoietic viscera ; and to this I ascribe his 
death, which took place a few months afterwards. 
In this case it was remarkable that the weight of the 
body was reduced from 183 pounds to 100 pounds, 
at rather an early stage of the disease, without a 
corresponding degree of muscular emaciation.** No 
one can doubt, I think, that this case differs from 
the preceding except in degree ; and it is to be re- 
gretted that we know so little about it — particularly 
its cause. 

Case 8. I am induced to give an abstract of the 
following interesting case in this place, because it not 
only illustrates, in a very striking manner, the pa- 
thology of this form of disease, but also several col- 
lateral points connected with the subject in general. 

Master S. the subject of the following history, 
was operated on for the stone in the bladder when 
he was in the eleventh year of his age, by an eminent 
surgeon in the city. Some fragments of this calcu- 
lus, which I saw, consisted chiefly of the lithate of 
ammonia, and have been described by me elsewhere. 
He suffered a good deal from the operation,. but 

o 
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at length reoovered, and continued well for twelve 
months, when he was seized at school with irritatipn 
in making water, and returned from thence at 
Christmas, 1819, with all the symptoms of stone in 
the bladder a second time. At this period he was 
examined repeatedly by the surgeon who had ope- 
rated on him, but no stone was found, except on ope 
occasion, when he thought he felt it indistinctly. 
I saw Master S. for the first time on the 7th of 
July, 1820, about a fortnight previously to which 
time he had been seized with vomiting and diar-t 
rh()ea, which had reduced him considerably. When 
I first visited him the diarrhoea still pontinued in 
some degree, and the pulse was quick and irritable. 
He complained of great pain in the seat of th^ 
wound, but passed a good deal of urine without 
nmcb difficulty. The specific gravity of the wm^ 
was 1006*1, it was pale- coloured and opake, and qu 
stikpding deposited a large quantity of a tough rppy 
mucus. It very faintly reddened litmus paper 
when first passed, but soon became opalescent, and 
di^po^ted the triple phosphate of magnesia f^pd 
ammonia in abjundance. Some palliatives were ox* 
dered ; but as there was every reason to suspect the 
presence of stone in the bladder, it was recom^ 
mended that a surgeon should be consulted, and that 
if stone was found, this should be extracted as speedily 
as circumstances would admit The palliatives, as 
was ^;KpeQted, gav^ only temporary relief; and a 
sujgeon was called in, who, on sounding, immedi- 
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ately found a stone. The operation was performed 
on the 30th of July, and a calculus consisting chiefly 
of the triple phosphate of magnesia and ammonia, 
and weighing $1524 grs. was extracted. He bore tb9 
(^ration well, and every thing went on favourably. 

August 3. Doing extremely well. Urine pale-, 
coloiu'ed, opake and slightly tinged with blopdt 
Specific gravity 1008*3, rather copious sediment ; 
became strongly alkaline in a few days. 

10. Going on well in all respects. Uriij# 

very slightly opake. Specific gravity lOlO'S, peeurr 
liar smell, and slightly albuminous. Slightly acid 
when voided, but soon became foetid and alkaline. 

28. Quite well from operation, and placed 

under my care. Urine pale-coloured, specific gra» 
vity 1010*7. Peculiar smell, and deposits a mucow 
sediment mixed with the phosphates on standing. 
Ordered itifusi cinchonce Jviii. acidi muriatici X([^. iL 
tinct. opii, ^- xxx. Two large table-spoonfuls to be 
taken thrice a day. Bowels to be regulated by castor 
oil, if necessary. 

September 5. Urine pale coloured, and ratb^ 
more copious than natural : specific gravity 1009*49 
contains very little mucus, and is less o^nsiye. Feels 
much stronger and better. Acid, mur, to be iu^ 
creased to TT\^. Ix. and tinct^ opii to n^^. 1. 

-T— 14. Urine pale coloured, and very slightly 

opalescent : specific gravity 1010*7 : reddens litmu«, 
and is not afiected by boiling. Appetite good. Feels 
stnmg and well, and walked to my houses a distance 

o 2 
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of nearly three miles, for the first time. The me- 
dicines to be continued as above. 

Sept. 22. Urine pale-coloured : specific gravity 
1011*8. Quantity about three pints daily. Scarcely 
leaves a sensible deposite in the glass after standing 
a whole week. Feels strong and well. To continue 
the medicines as before. 

30. Urine rather deeper coloured than 

usual: specific gravity 1011: some triple phosphate 
crystals deposited. Has taken the medicines only twice 
a day for the last week. 

October 9. Urine contains more of the phosphates 
than usual: specific gravity 1012-9: suffers some 
irritation in the bladder. Has been at school for the 
last week. Ordered to resume the medicines thrice a 
day. 

■ 15. Urine deeper coloured than before: 

specific gravity 1012*9, with less of mucous deposite. 
Feels better. Continue the medicines. 

From this time, under the plan above-mentioned, 
which was strictly attended to, he continued on the 
whole to improve, evidently grew fast, and appeared 
in good health. 

April 1, 1821. Urine for the last month has depo- 
sited abundance of pale coloured lithic acid ; at present 
rather deep coloured and transparent ; but on standing 
some time' becomes opake, and deposites triple phos- 
phate crystals : specific gravity 1015*3. Feels well. 
Under these circumstances I wished to ascertain 
if medicines could be dispensed with : he was there- 
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fore ordered to omit the acid. mur. and tinct. opii, 
and continue the infusum cinchona* alone. ^ 

4. Immediately after omitting the medicines 

a sediment began to appear in the urine, and .he felt 
more irritation. Urine passed this morning strongly 
alkaline^ and deposits an immense quantity of the 
mia^ed phosphates. Medicines as before ordered to be 
resumed immediately. 

8. Sediments disappeared as soon as the 

medicines were resumed^ yet the pain and imeasiness 
still continue in some degree. 

May 13. Recovered since the last date, and re- 
mained well till within the last two or three days, 
when he became irritable, and unable to hold his 
water; ascribes this to a blow he accidentally re- 
ceived on his back just before that time. Urine at 
present rather pale-coloured : specific gravity 1017, 
soon becomes alkaline and deposits a very large pro- 
portion of the mixed phosphates. Medicines to be 
continued as before. 

June 10. Walked ten miles yesterday and felt fa- 
tigued. Urine of this morning alkalescent, with con- 
siderable deposition of the phosphates : specific gra- 
vity 1020*6. Before this walk he had seen no 
deposite for some time. 

July 29. Urine transparent and free from sediment: 
sp. gr. 1013*A : for the last two or three days has been 
subject to slight incontinence of lurine, having been 
absent from school, and taking more violent exercise 
than usuaL From this time till December 22, 1822, 
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the symptdms continued very much the same m 
above-mentioned, thbugh updn the Whole gradually 
improving, the medicines being r€g;ularly persist- 
ed in. 

January 26, 1823* Specific gravity of the mine 
1016*7^ Rather deep coloured; but on standing 
deposits a little of the triple phosphate. Has felt 
strong and well latterly. From this time till August 
8d> 1824^ he continued on the whole to improve, 
the medicines being still regularly persisted in till 
within the last two or thfee months^ when he felt 
himself so well as to be able to omit them Once in 
the day, and sometimes for a whole day together, 
without inconvenience. Has grown remarkably tall 
and stout lately. At the above date the specific 
pravity of the urine was 1019, and it reddened litmus 
when passed, but became alkaline dn standing, and 
deposited isome pale-coloured lithate of ammonia. 
I^or the last five or six months hais been taking an in- 
fusion of woa ursU acidulated with fnuHdtic acid, and 
conjoined with a little pulv. ipecac, comp. 

November 28, 1824. Has continued well since the 
last date, the medicines having been never taken more 
than twice a day, and sometimes entirely omitted. 
Has occasional pains in the back, but is otherwise 
strong and well. Specific gravity of the urine 101 8*5, 
and neutral, with some mucous deposite, and a little of 
the triple phosphate of magnesia fend amtnonia. fee 
now thought himiself so Well as to be able to leave off 
medicine altogeth^; bilt this was deemed impfiuh 



PHOSPHATES. IM 

d«Dt, ' and he was recommended to perseVtee at least 
till the spring. 

This case, whik it demonstrates unequivocally the 
influence of medicines, in warding off the effects of 
the disease, at the same time shows the necessity of 
perseverance. Had the use of medidties hot heen 
reguliurly persisted in, there can he little doubt that 
this unfortunate youth would have repeatedly suf^ 
fered again from the stone in the bladder; but I 
hope now, from th6 improvement that has lately 
taken place, that this dreadful occurrence will be 
prevented, and that he will ultimately recover. 

Case 4. The following case I I'elate principally 
with the view of illustrating an opinion I have ad- 
vanced, that the deposition of the phosphates is 
rather to be considered as indicating an increased 
secretion of earthy matter, than of the phosphoric 
acid.^— ^The patient was a gentleman between thirty 
and forty years of age, who had for several years 
laboured under stricture of the urethra (acquired, I 
bdieve^ in the usual manner), for which he had con- 
sulted an eminent surgeon, and obtained much 
rriief. He nevet considered it, however, as en- 
tirely removed, and was in the habit of occa- 
sionally introducing a bougie himself. Latterly, 
the irritation had become greater than usual, espe- 
cially at the moment of passing the last portions of 
turine^ and for some time afterwards; and he nbw 
observed tibat he passed at this time a very con- 
sderable portion of white eatthy matter, mixed with 
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mucus. At length he voided one or two small cal- 
culi composed of the same earthy matter, which 
gave him the alarm, and induced him to apply for 
medical advice. His countenance was sallow and 
unhealthy, and the functions of the digestive organs 
evidently deranged ; hut in other respects there was 
nothing remarkable. The earchy matter, and par* 
ticularly the small calculi, consisted almost entirely 
of the carbonate of lime^ mixed with a small pro- 
portion of the earthy phosphates. He was ordered 
an alterative pill composed of the pil. hydrarg. and 
ext. of gentian, and to take the miuiatic acid three 
times a day. The acid, however, disagreed so much 
with him, that he was obliged to leave it off im- 
mediately. Nothing else was ordered ; but he took 
a little respite from the fatigues of business, and 
went into the country, from whence he returned in 
the course of a few weeks, perfectly well, and has 
had no return of the affection since. It may be also 
remarked, that the symptoms of irritation in the 
urethra ascribed to the stricture subsided with the 
disiappearance of the earthy matter. 

In this case the secretion of lime without phos- 
phoric acid was remarkable — even the absence of 
phosphoric add in the usual proportion may, I think, 
be inferred ; for if it had been present, it is difficult 
to conceive why it shotdd not have combined with 
the lime. This case is also interesting, inasmuch 
as it seems to show, that a mere irritation in the 
urethra, in certain constitutions, and in certain states 
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of the general healthy will produce a tendency to the 
disease in question. 

In conclusion, perhaps it may not be deemed su- 
perfluous to draw the attention of the reader once 
more to the important facts already mentioned, and 
sufficiently established by these cases: namely, that 
although all the other forms of urinary deposi- 
tion converge, as it were, towards the formidable 
state of disease we have been considering, (which 
may, therefore, be viewed as the last and worst 
state of things ;) yet if the original cause of irri- 
tation can be mitigated or removed, a healthy state 
of the m-ine may be again reproduced, and the pa- 
tient will thus recover. But on the other hand, 
if this cause be of such a nature that it cannot be miti- 
gated or removed ; or if the disease when once fairly 
established be permitted to proceed unchecked, or 
be combatted by inefficient or irrelevant treatment, 
the patient will be doomed to much misery, and his 
recovery will be exceedingly doubtful. 



11. OF MECHANICAL AND ORGANIC DIS- 
EASES OF THE URINARY ORGANS. 



CHAP. I. 



Of the Symptoms and Treatment of Urinary Cal- 
culi when lodged in the Kidney and Bladder^ 
with Observations on other Affections of the 
Urinary Organs^ occasionally produced by, or 
liable to be mistaken for Calculous Affections^ 
and on the ImpoHance of attending to the State 
of the Urine in these Affections. 

Oroanic diseases of the urinary organs are so 
intimately connected with calculous affections^ and 
so liable to be mistaken for them, that without some 
remarks on the subject the present volume might be 
considered as incomplete. For obvious reasons it is 
not my intention to enter deeply into details, but to 
present such a view of the principal diseases, and of 
the conditions of the urine with which they are 
associated, as shall, I trust, not only lead to a more 
ready discrimination between them, but in some in- 
stances to a more satisfactory mode of treatment. 
For this purpose the subject will be considered under 
two general heads :«~L Calculous and other affee- 
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tions of the kidney and uretei^ ; dtidi II. Caleulotn 
fttid other affectldAfi df th6 bladder tod plOstate 
gknd. The diseases of the Mt^thtk ilft genml fall M 
deddedly within the province of the surgeon, that I 
do not deem it necessary to enter on this patt of thfe 
subject. 

SfiCT. lir--Calculous and other Affections of the 

Kidney and Ureter. 

1. Calculus in the Kidney and Ureter^ Sfc. — Inh 
fortner chapter we attempted to point out the circum- 
stances under which the lithic add calculus, whieh 
is by far the most frequent, is formed in the kidney, 
and we have now to consider the symptoms, &c. pro- 
duced by calculi in general, when operating ^ me- 
chanical agents upon that organ and the uretef, 
and at the same time to endeavour to throw some 
additional light on their general formation.* 

At a greater or less period after the active symp- 
toms, formerly described, have subsided> and the floW 
of urine has begun to assume its natural course^ th^ 
stone, in favourable circumstances, quits the kidui^, 
and the patient, who had never, perhaps, since the at- 
tack been perfectly free from an uneasy sensation in the 
back, now feds a sudden and very acute p^n in thi^ 
region of the kidney, accompanied at first by nausea, 
and jBoon followed, for the most part, by violent 
siekneis and vomiting, and a great ao^ei^sion ^f 

* See cbap. vi. p. ld&« 
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fever. The pain as it proceeds, extends forwards, 
and is felt in the groin, and down the inner part of 
the thigh, and is commonly attended by painful 
retraction of the testicle on the same side. The 
urine at the same time becomes high coloured, 
small in quantity, and often mixed with, blood. 
These distressing symptoms go on increasing for a 
greater or less time, and at length, in favourable 
circumstances, terminate as suddenly as they began 
the moment the calculus quits the ureter and enters 
the bladder, which commonly happens during a 
violent fit of vomiting, and with a more than ordi- 
narily severe paroxysm of pain, which the patient com- 
pares to that of stabbing. 

Such are the usual symptoms of the passage of a 
small urinary calculus from the kidney to the blad- 
der ; there are, however, instances on record, and I 
have seen one or two such, in which calculi of very 
considerable magnitude have passed down the ureter 
without producing severe symptoms, and even, in 
some instances without the apparent consciousness of 
the patient ; but such instances are rare, and, accord- 
ing to my experience hitherto, confined to the mul- 
berry variety of calculus. 

The sudden cessation of the pain and other symp- 
toms, indicate, as before observed, the arrival of the 
little calculus into the bladder, from which it is 
sometimes voided instantly without any trouble; .or 
vhat is most ui^iual it is retained for a few days, till 
aU irritation of th« urinary organs has subsided, when 
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it comes away unexpectedly. In some unfortimate 
cases, however, the little stone is retained so long in 
the bladder as to become much increased in size^ and 
rendered incapable of passing off by the urethra — thus 
constituting the nucleus of a vesical calculus, the 
symptoms attending which will be considered in the 
next section. ' 

Sometimes the stone originally formed in the kid- 
ney, from its magnitude, or from other unfavourable 
circumstances, does not descend by the ureter in the 
manner above-mentioned, but is retained in that 
organ, when it gives origin to a long train of symp- 
toms of a chronic character, and usually of a very 
distressing kind, that for the most part only termi- 
nates with the life of the patient. The most fre- 
quent of these is a constant sense of weight or un- 
easiness in the lumbar region, which is apt to be 
much increased by exercise, and particularly by riding 
on horseback, or in a rough carriage. There is also 
occasionally pain and retraction of the testicles, and 
a sensation of numbness extending down the inside 
of the thighs, with a variety of other anomalous 
sensations, apparently of a nervous character, in va- 
rious parts of the body, and particularly in the 
stomach aiid urinary organs. Not unfrequently also 
the urine is rendered bloody, or purulent, by a dis- 
charge of these fluids from the diseased organ, 
particularly after exercise ; and moreover is generally 
loaded with amorphous sediments, or gravel, especi- 
ally if the prevalent diiathesis be of the lithic kind. 




C06 BENAL OAI,cnLI. 

In some unfortunate cases the calculus in desoendn 
ing from the kidney becomes permanently retained 
in the contracted part of the ureter ; thus producing 
a series of sjrmptoms, so nearly resembling those 
above related, as to be with difficulty distinguished 
from them (except perhaps that in general they are 
more acute), and, like them, generally terminating m 
the disorganisation of the kidney, &c and finally the 
death of the patient. Before, however, we proceed 
to consider the organic affections of the kidney pro^ 
duced by these and other causes, an attempt will 
be made to throw some additional light on tlie 
jfarmation of renal calculi. 

It has been already stated, that Uthic add nuclei 
are most liable to be formed in those whose urine 
ordinarily deposits this principle in the form of 
crystallized sediments or gravel, and at. those periods 
of gout, fever, &c. when amorphous sediments are 
also liable to be formed, and when the watery por?* 
tion of the urine is for the most part much dirni- 
nished relatively to the saline and other ingredients. 
The truth of these remarks, I presume, must be so 
obvious, as to require no illustration: but it must 
be equally obvious that these cannot be the onh/ 
cireumstances connected with the formation of calr 
<mlous nuclei ; for if they were, these affections must 
be infinitely more frequent than they are, since the 
occurrence of such conditions of the urine as those 
above described is by no means uncommon. The 
fact is» that although the above conditions of the 
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urine and health strongly predispose, and ar$ even 
necessary to the deposition of the nuclei, the pre- 
sence of other circumstances are likewise required 
for their immediate formation. Some of these cir* 
eumstanoes may be occasional and purely acciden- 
tal ; but^ generally, it is probable that they are the 
raiult of disease, and somewhat analogous to th§ 
following : 

The kidney is made up of a congeries of similar 
parts, or Uttle kidneys, if we may use the expression, 
eaeh one of which is independent of the others in 
its structure, and may therefore, probably, indep^n* 
dently of the others, become more or less deranged 
in its functions. Let us suppose one or more of 
these little kidneys similarly deranged to the others, 
but in a greater degree, so as to secrete very little 
water, but a large proportion of lithic acid. In su^h 
a case the lithic add must be obviously separate 
in that peculiar semi-fluid condition, or state <^ 
hydrate,* which it is well known to be readily capa- 

* Lithic acid is well known to be capable of existing in a sort 
of semi-fluid state, or as a hydraiey for some time before it un- 
dergoes the process of crystallization. This may be illustrated 
by dissolving a little of this principle in an alkaline loIutioQ, aM 
precipitating it, when cold, by the addition of muriatic acid. 
The lithic acid separates in the form of a bulky gelatinous mass, 
which after a greater or less time begins to diminish rapidly in 
magnitude, and at the same time to asjsume the crystalli^d form. 
The lithate of ammonia voided by birds, serpents, i&c. and the 
Hthat^ pf ^oda formed in the human 9Vibjept during gout, whe|i 
first sepreted, ^xist in this semi-fluid or plastic state, and after- 
wards become hard, apparenUy by undergoing an imperfect 
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ble of assuming. In this state it is bulky, and may 
thus occupy the whole of the infundibulum in which it 
has been deposited ; or the quantity may be sup- 
posed to be sometimes so great as to be partly pro- 
truded, in a similar state, into the common receptacle 
or pelvis of the kidney. After remaining in this 
state for a greater or less time, crystallization may 
be supposed to take place ; the semi-fluid mass will 
how be much dimiilished in bulk, and perhaps reduced 
to the form of a congeries of crystals easily separable 
from one another, and thus pass off in the fomi- of 
gravel; or, what may easily be supposed to take 
place, (especially when the lithic acid is very impure, 
and combined with a larger portion of other matters 
than usual,) it may assume the form of an imper- 
fectly crystallized or amorphous mass, and thus con- 
stitute a nucleus possessing these characters; or 
something between these two extremes may take 
place — the plastic mass may separate partly into 
crystals; and partly remain an amorphous mass, en- 
veloping those crystals ; in which case a mixed kind 
of nucleus will be formed. 

I have hazarded the above explanation of the 
origin of lithic renal calculi, because it appears to 
me to throw considerable light on their formation 

Icind of crystallization, by which they are separated from the 
water with which they are combined and held in imperfect 
solution. I have repeatedly seen both the lithic acid and lithate 
of ammonia deposited in the urine in this state of hydrate under 
the form of a gelatinous mass, having much the appearance of 
mucu8> for which I at first mistook it. 
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and general history. It was suggested partly by a 
careful consideration of the symptoms attending their 
formation, and partly by the phenomena they present 
on dissection ; both of which have been already 
detailed. 

« 

I have had fewer opportunities of examining renal 
calculi composed of the oxalate of lime, from their 
being comparatively more rare. Sometimes they are 
formed on a primary nucleus of lithic acid. In one 
or two instances I have seen them contain in their 
centre an irregular cavity, formed apparently by the 
agglutination of several imperfectly globular-shaped 
plastic masses round a substance which had sub- 
sequently been entirely removed or had disappeared 
by drying; the whole being afterwards siurounded 
by concentric laminae of the same substance. It may, 
perhaps, appear difficult to conceive how a substance 
so insoluble as oxalate of lime can exist in a plastic 
state, or form a calculus at all ; since, in our hands, 
this salt occurs only in the state of a powder, and 
seems incapable of concreting or assuming the crys- 
tallized form. Perhaps the circumstance may admit 
of an explanation, by supposing that a solution of 
oxalic acid nearly in a saturated state, and in union 
with a little lime, is secreted by a portion of one of the 
kidneys instead of the lithic acid in the former case ; 
that this, enveloped in the usual animal matters, 
passes from the infundibulum into the pelvis of the 
kidney, and there meeting with the lime naturally 
eonltained in the urine secreted by the other parts of 

p 
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ike kidney, instantly combines with it, and forms 
the compound in question ; and that from the pecu- 
liar manner in which it is formed, and the abun- 
dance of animal matters present, it may be able to 
exist for some time at the temperature of the human 
body, in a plastic semi-fluid state, before the whole 
concretes into a solid mass. Whether this suppcm- 
tion be admitted or not, which is b matter of no 
importance, the £icts are certain, that oxalate of 
lime not only does sometimes exist as an amorphous 
mass in renal calculi, but occasionally in the form 
^f crystals also — a circumstance still more difficult to 
explain, except on some such supposition as the above. 

Calculi of cystic oxide are extremely rare. From 
what has been already quoted on this subiect, there 
i. «^ U, cn^J'L they gene^lly originate 
in the kidneys. I have only had an opportumty 
of examining two specimens of this species of calculi, 
with reference to their primary nuclei ; in one of 
l3iese the nucleus consisted of a small triangular 
amorphous mass, apparently of the same matter as 
the rest of the calculus, though a little deeper co- 
loured. In the other no distinct nudeus could be 
discovered. From the peculiar nature of this species 
of ealeulufl, there is, perhaps, little difficulty in sup- 
posing that it can readily exist and be secreted in a 
plastie state. 

Nephritic calculi composed of the phosphates cer- 
tainly exist ; though they are very rare. This pto<» 
kiUy depends upon various circumstances. — In the 
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first place, this fonn of the disease is seldom ariginal, 
but consequent to others ; and the system appears to 
be affected generally^ rather than the kidney locally, 
as in the otha: forms of the disease. In the second 
place, the large flow of urine, and the consequent 
hurried state of action to which the kidneys are 
necessarily subject, may be justly considered as un- 
favourable to the formation of renal calculi. In some 
instances, however, as before stated, iSalculi com** 
posed of the phosphates are actually formed in the 
kidney ; but in every instance of this description, the 
particulars of which I can trace, it has occurred only 
in very severe and obstinate cases of the phosphatic 
diathesis. 

2. Nephritis^ or Inflammation of the kidney. — 
Idiopathic inflammation of the kidney, cotupared 
with ^at accompanied by, or terminatmg in, the 
formation of renal calculus, is comparatively a rare 
form of disease. Like other internal inflammations, 
it commences by fever, which is sometimes of a 
highly phlogistic character, sometimes only moderate, 
but in all instances is accompanied by a decided 
iMurcbess of pulse. There is acute burning pain in 
the re^on of ^ne or both kidneys, accompanied by 
thirst, anxiety, restlessness, colicky pains, vnih coti^ 
stipation of the bowels for the most part, and riek- 
ness and vomiting. The urine, which at fthsb is 
of a A&&P red colour, becomeid limpid and colourless '; 
aiidin the height o^ the disease th^^e is a Sequent 
defidre to pass it off, but with vety little ^ct, and 

p 2 



ftl^lSi INFJLAMMATIOX OF THE KIDXEV. 

sometimes there is a total suppression when both 
kidneys are affected 

Inflammation of the kidney may be confined to 
its external membranes, or it may commence in its 
interior, and extend not only throughout its substance, 
but also to the neighbouring parts, in which cases 
the symptoms somewhat vary. When of an idiopathic 
character it is said that the pain of nephritis is less 
acute than when the inflammation has been induced 
by calculus, and that the uneasiness does not extend 
in so marked a manner, along the course of the 
ureter towards the groin, nor is so liable to be ac- 
companied by painful retraction of the testicle, or 
numbness in the thighs, &c. There is likewise but 
little increase of pain produced on moving the body 
in nephritic attacks, by which they may be suf- 
fieientrdistinguished from rheumatism. 

Inflammation of the kidney may be produced by 
aU' those causes producing inflammation in general 
Thus it has been known to come on after a &I1 pro- 
ducing some injury of the back. Sometimes it has 
followed long continued and violent horse exercise, par- 
ticqlarly in hot weather; and occasionally it has been 
produced by the use of violent diuretics, as the oil of tur- 
pentine, cantharidesf, &c. Gouty and rheumatic indivi- 
duals 9eem most subject to nephritis, and in them it is 
very liable to be induced by any exposure to cold, such 
as the sitting on a damp or cold seat^ &c. Hence, these 
a£feotions appear to constitute the link as it were by 
which inflammation of the/ kidne]^ is connected with 
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calculus in that otgaiiy this latter affection being ajtpw- 
rently produced by the metastasis of gout and rheutna- 
tisoi to the kidney, more frequently than by any other 
cause. It may, however, be remarked, that whenever 
inflammation of aiiy kind has existed in the kidney, 
or its neighbourhood, that organ is exceedingly apt to 
be left in a state of irritation, bordering perhaps on 
chronic inflammation; in which it seems particularly 
disposed to secrete lithic or oxalic add: and hence, 
more especially after the age of forty, the formation 
of a calculus, sooner or later, is almost always the 
residt of every inflammatory attack about the region 
of the kidney, whether that organ has been actually 
involved in it or not. 

Inflammation of the kidney, in favourable cases, ^ 
naturally terminates in resolution, &c. but it is also 
liable to be followed by all the usual consequences of 
inflammation in other parts of the body, > such as 
suppuration and abscess, indurated obliteration of 
structure, gangrene, &c. 

3. Suppuration and abscess of the kidney .-^The 
usual termination of idiopathic inflammation of the 
kidney, as before observed, is resolution, or sometimes 
a discharge of blood, &c. When, in spite of all the 
m^ans employed, it ends in suppuration or abscess, 
this event is indicated by rigors followed by ex*- 
acerbations of fever and sweatings — ^in short> by all 
the luuaL symptoms of hectic. The urine at the 
same time becomes loaded with pus, or purulent look- 
ing mucus, which* frequently produces by its acrimony 
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mvtcb irritatioD in the bladder and nretfanu In 
other instances the urine remains for some time 
dear, and the patient complains of -a dull pain with 
a sense of fulness and weight in the Icnns. In this 
case the presence of an abscess in the substance of 
the organ may be suspected, whidi, after a greater 
ct less. interval, commonly bursts suddenly into the 
cavity of the kidney, when a large quantity of pus. 
Mood, &C. is discharged, with the urine, with much 
irritation to the patient. 

As before stated, suppuration and abscess of the 
kidney are almost always associated with, if not 
produced by, the irritation excited by calculi^ and in 
such cases the calculi generally go on increasing, 
sometimes to an enormous size, while the kidney 
becomes more and more disorganized. In those 
instances, whare the calculi block up the ureter, 
which sometimes happens, there is little pus dis- 
charged with the urine, but the patient continues to 
suffer, sometimes for many years, a variety of dis- 
tresring symptoms, generally r^erred more or less 
to the seat of the disease. In some such cases the 
absc»3ss has been known to point outwardly to the 
loins or back, where its contents have heea disdiarged, 
and the patient, after much protracted misery^ has 
either sunk under the affection, or in others experi- 
enced a partial recovery. In a few instances it has 
been known to burst into the abdominal cavity, and 
prove quickly fatal, &c. In the majority of cases the 
ureter remains more or less pervious, and the pa* 
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tient continues at intervals to discharge pus, and 
sometimes small calculi, blood, &c. with the urine, 
for a very long time. Generally one kidney only is 
affected, especially in the earlier stages of the 4iffiKV 
tion, and the complaint may proceed till this be 
totaUy disorganized ; but in old and protracted cases 
both kidneys frequently participate more or less in the 
affection. 

Suppuration and abscess, apparently of a scroftdomi 
character, have been described by authors, and I 
think, I have seen a few such instances. ■ - These mi^y 
or may not be associated -with calculus but in those 
instances that have come to my kfiovd;e^e» in which 
examination has been made alter ^de^tE, fib caieuUis 
has been met with, but the who}e substanee of 4he 
kidneys has been nearly destroyed/^ and oQcupied by 
abscesses .filled with much foetid purulent matter. 
The symptoms of this spedes of abscess are (rfien 
exceedingly obscure, especially in the latter aad 
chronic stages of the complaint; and the pain, as 
Mr. Howship observes, is almost always referred, at 
this period of the disease, not to the kidney, but 
io the neck of the bladder* I have said, the lattelr 
period of the affection, for I have seen <me case ift 
which, from the constitution of the patient, the na- 
ture of the pus discharged and other circumstances, 
there could be little doubt of the iscrofulous nature 
of the affection, but which had only recently ap- 
peared; the pain was wholly referred to thereon 
of the kidney and ureter, : as in ordinary eases. 
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In. this case the urine was acid, and, abstracting the 
pus, not very unnatural. In the other cases I have 
sieen, the urine has been alkaline, and exceedingly 
fcetid and unnatural, and in these the pain was 
referred chiefly not to the kidney, but to tfie bladder. 
Hence I have been led to infer, that the sufferings 
in the bladder are in part at least induced by the 
acrid nature of the urine, which is such that it could 
probably not be retained in a healthy bladder for a 
moment without producing the greatest agony.* 
The cases of this scrofulous affection of the kidney, 
that I have seen, have also been attended with indo- 
lent tumour and abscess of the inguinal glands, and 
by occasional pain and swelling in the testicles. 
They were accompanied by great extenuation of 
the body, and derangement of the general health, 
and in all instances ultimately proved fatal. 

4. Induration of the kidney. — Another conse- 
quence of inflammation of the kidney, mentioned by 
different authors, is induration, sometimes of a scir- 
rhus character, in which more or less of its natural 
structure is obliterated. Such appearances have been 
met with after death, but the characteristic symp- 
toms attending them are unknown. 

* Mr. Howship, however, mentions instances of this form 
of disease, where the urine appeared natural, in which the pain 
was nevertheless chiefly referred to the bladder. Of course, in 
these cases, the properties of the urine could have nothing to 
do in exciting pain. On the complaints affecting the secretion 
and excretion of the urine, p. Si. 
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5. Violent inflammation of the kidney has also 
^been known to end in gangrene in some very rare 
instances. This unfortunate event is indicated by 
the usual symptoms of the same termination in other 
parts of the body. The pain ceases more or less 
suddenly, the pulse sinks, and the fatal termination 

Dlthe disease is speedy and inevitable. 

6. Besides these affections of the kidney, which 
are the usual consequences of inflammation, a variety 
of other chronic diseases of that organ have been 
noticed by different authors, the peculiar symptoms 
attending which are so obscure, for the most part, 
that their exact nature can hardlv be ascertained 
during the life-time of the patient ; such are diffe- 
rent affections of a supposed malignant character, 
as fungus hsematodes, cancer, &c. Occasionally also 
these organs are met with after death in a state of 
preter-natural softness, or are found to contain hyda- 
tids or worms; the two last of which affections are 
sometimes rendered evident during life by the dis- 
charge of these animals with the urine.* 

With respect to the prognosis in affections of 
the kidney, this of course will vary with the na- 
ture of the complaint. Generally speaking, it is 
not so unfavom-able as might be expected ; not 
that many of the diseases to which this organ 
is liable can be cured, but probably, as Dr. B^illie 
has observed, that very extensive disorganization of 

* See Baillie's Morbid Anatomy. Chopart Traite des Maladies 
des vpies urinaires, &c. 



S18 TBEATHENT OF DISEASES OF THE KIDNEY. 

this organ does not interfere with its functions so 
much as might be expected, and '* that a very small 
portion of the natural structure of the kidney is 
capable of secreting very nearly the ordinary quantity 
of urine." Frequently also only one kidney is af- 
fected, and in this case the other soon app^eotly 
becomes capable by its incr^used action of perf<»rming 
the office of both. Whatever may be ihe cause, 
it is certain, that individuals exist for a great num- 
ber of years with extensive disease (especially those 
connected with calculous affections in the kidney) 
without being remarkable sufferers, and sometimes 
die at last from other diseases.* 

Treatment. In active inflammati^i of the Jkidney 
in young and vigorous subjects, copious^ and some- 
times repeated abstractions of blood, both fiomthe 
arm, and locally by cupping or leeches, are neces- 
sary ; but in milder cases, and in old and debilitated 
subjects, the former is seldom required^ at least to 
any great extent. These should be immediately 
followed up by the use of the hot bath, or hot fiEHnen- 
tations over the region of the kidneys. Internally, 
4et the same time, active doses of calomel may be ex- 
hibited, either alone or conjoined with opium or hyos- 
cyamus, according to circumstances, and these may be 
followed, if the stomach will tolerate their use, by other 
purgatives, directed more or less to the kidneys, ac- 

* Cases are recorded in which calculi in the kidney have iap- 
parently proved fatal, by inducing irremediable inflammatioB of 
the stomach ; and one such instance has come to my knowledge. 
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cording to the judgment of the practitioner. Whea 
the inflammation is of a gouty character the colchicum 
is sometimes particularly benefidal. and in such in- 
stances warm mustard cataplasms may be applied 
to the feet. Some object to the use of blisters m 
this disease, and in the earlier stages th^y are use- 
less, at least, and may do harm^ but when the 
disease has begun to yield under tibe more active 
treatment above recommended, theur appHcation Ui 
general seems not only to be safe, but beneficial. 
Lai^ emollient clysters also, with or without ojHum^ 
according to circumstances, are sometimes particu* 
larly useful in the decline, and less active stages 
of nephritic attacks. Throughout the affection tibe 
strictest antiphlogistic regimen is to be adopted, and 
when the functions of the kidneys begin to return, 
warm emoUient drinks, sudi as linseed tea, baii^, 
or gum water, &c may be taken plentiixdly nd 
with advantage. 

When the inflammation of the kidneys is si^posed 
to be connected with the presence of renal calculi, 
which is by far the most frequent occurrence, means 
very similar to the above-named arc to be had ne- 
course to, with the view of removing it as soon as 
possible. In connexion with genial blood4etting, 
or cupping (if necessary), and the warm bath, calo* 
mel, in active doses, when the constitution is other- 
wise sound, may be employed with great advantage, 
espedally if it be immediately followed, or accom- 
panied, by the use of hyoscyamus in pretty large 
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doses, so as to ensure the antispasmodic effects of 
the latter on the system; and when the urine is 
high coloured and acid, the purgative effects of 
the calomel may be increased or kept up by the 
use of some of the diuretic purgatives, such as the 
neutral salts, and particularly the tartarized soda. 
This plan may be pursued for a greater or less time, 
according to the circumstances of the patient; and 
will, in favourable cases, be followed by the expul- 
sion of the calculus from the kidney, without those 
very severe symptoms above described as commonly 
accompanying its descent down the ureter. 

When, in spite of all these remedies, the calculus 
still remains in the kidney or ureter, or when, from 
the length of time the disease has existed, or from 
other circumstances, its expulsion appears hopeless, 
and the affection has assumed a chronic form, re- 
course can be only had to preventives and palliatives. 
Thus, if in the kidney, we may still hope to prevent 
its future enlargement, by a careful attention to all 
those circumstances formerly pointed out, as having 
a tendency to increase the deposition of the different 
varieties of calculous matter; the introduction of 
a seton or issue also, near the part affected, may 
be recommended ; the good effects of which, as 
pointed out by Mr. Earle, cannot be disputed.* In 
such cases the urine may pass, in part at least, as 
usual ; but those cases appear most hopeless, where 
the calculus has lodged in the ureter, and where the 

♦ Med. Chirurg. Trans, xi. \\2ll. 
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passage of the urine is completely stopped, and dis*" 
organization of the kidney has taken place in conr 
sequence. In such cases we can scarcely hope for 
advantage from any plan of treatment. 

In cases of chronic suppuration and abscess of the 
kidney, where inflammation is absent, and the nature 
of the disease is evident by the purulent condition 
of the urine, &c. to alleviate the pain, anodjmes, either 
intemaUy or in the form of suppository or clyster, 
may be had recourse to. With these may be com-, 
bined the wva ursi, either in the form of infusion or 
extract; the pulvis tragacantbee comp. &c. Some 
have recommended the use of balsamic remedies, as 
copaiba, &c. in these affections; but I am afraid 
that in many instances the good effects of th^se as 
well as of all stimulating and diuretic remedies, are 
exceedingly doubtful. 

In chronic affections of the kidney it is always 
absolutely necessary to attend to the state of the 
urine, otherwise a great deal of mischief may be 
done. This part of the subject will be more fiilly 
entered upon in the next section, though it may not 
be amiss to observe in general terms here, that if 
the urine be acid, in conjunction with the above 
refmedies, small doses of alkali, as the carbonate of 
soda, may be exhibited with advantage ; if alkaline, 
on the other hand, the judicious exhibition of acids 
may be useful. I do not think, however, that it 
will be prudent or safe, in any instance, to push 
alkaline remedies so far as to sensibly affect the 
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teine for a ^oiisiderable length of time together, 
least, m attempting to cure one disease, we produce 
a worse ; hence the use of neutral salts containing a 
v^etable acid can seldom be required, and should 
in general be avoided. 

The diet should be light and easy of digestion, 
and free from aU stimulating condiments. In some 
instances a milk diet has been found particularly 
beneficiaL Hard waters should likewise be shunned, 
as they frequently increase the pain and uneasiness 
in the back. 

When the affection of the kidney is supposed to 
be of a scrofrdous character, the same general jnin- 
d^es are to be attended to, but, in conjunction with 
these, the tonic and restorative plan usually adopted 
in that disease may be employed, as far as circum- 
stances will admit. In particular, warm sea-bathing 
may be sometimes resorted to with consideraUe ad- 
vantage. 

With respect to the other diseases of the kidney 
before-mentioned, such as cancer, hydatids, &c. 
even if the evidence of their existence be quite satis- 
fiictory, which is very seldom the case, no specific 
plan of treatment can be recommended; but the 
general principles above-mentioned being borne in 
mind by the practitioner, the palUatives, and other 
means, must be so exhibited, according to drcum- 
stances, as to diminish as much as possible the suf- 
ferings of the patient,and thus to pieserve the genend 
health unimpaired. 
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Sect. II. — Calculous and other Affections of the 

Bladder and Prostate. 

A VERY large proportion of the organic affections 
of the bladder and prostate gland falls mthin the 
province of the snrgeon ; with his duties it is not 
my intention to interfere, but shall content myself 
with relating in as concise a manner as possible the 
leading symptoms of some of the most common dis* 
eases of these organs, chiefly with a view, in the 
first place, to the diagnosis between tibem and 
calculous affections; and, secondly, to the general 
principles, founded chiefly on the properties of the 
urine, by which the exhil»tion of remedies is to be 
regulated. 

The most frequent origin of vesical calculi^ as be- 
fore stated, is the retention of a renal calculus in the 
bladder, where it constitutes a nucleus, round which 
the ftirther accretion of calculous matter takes place. 
Sometimes, though much more rarely, this nudeus 
consists of a clot of blood, or hardened mucus ; some- 
times of a foreign substance introduced into the blad- 
der> &c. 

As to the future increase of vesical calculi, this/ 
like their origin, is well understood : it being suf- 
ficiently obvious, that it can arise only from the 
gittdual precipitation of that excess of the insoluble 
principles of the urine which cannot be retained in 
solution in that fluid. There are, however, some 
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toifling varieties in the modes in which this precipi'- 
tation takes place in the different species of calculus, 
which will be mentioned after we have considered 
the general nature of the supersaturated state of the 
urine alluded to* 

Saturation in a saline solution of a constant tem- 
perature may be defined to be the point at which 
the solvent, always in contact with the salt, can 
neither take up any more, nor let go any more. 
Hence, every saline solution which precipitates a 
salt without any change of temperature, obviously 
contains more of that salt than is necessary to sa- 
turate it, or, such a solution is said to be super- 
saturated. 

The point of supersaturation is unfixed, and de- 
pends upon many extraneous causes ; but the point 
of saturation^ although it for the most part varies 
with the temperature, is supposed to be as fixed and 
constant, at any given temperature, as that of the 
freezing or boiling of water. Hence, in a super- 
saturated solution, the excess is always sooner or 
later deposited, and the solution arrives at the. point 
of saturation.* 

Let us apply these remarks to the subject in ques- 
tion. A calculus in the bladder may be considered 
as a substance placed in a solution of various prin- 
ciples in a certain quantity of water. If any of the 
more insoluble of these principles exist in this solu- 

* See M. Gay Lussac, Ann. de Chimie et de Physique, xu 
396; Annals of Philosophy, xv. L 



Hak ih 8 tteife of otpdfiniiimitiBMf Vbk oalcnlpif «IM 
iffi^rd a nudonA romid WU^ ttii' eMeiit Wifi te di^ 
pb£ted. But tf none esdst in a irtate of meesg; Xf[ 
mvtrst aond dan ba deposited, and the caleojus win 
«ot increaide in bulk. , ^ I 

Such U the gencsral tiahir^ ^ the increase of mi- 
narjr calcmll iq the bkdder; but a great ^eal ef ad- 
ditional light is dirown on thia mslgect, by a careM 
attention to ike 6tn|cture of tqinarf ealculL Tknis^ 
aom^ of them have a crystalliaed texture indicating 
^pmitf ; others exhibit an amorphous or eai?t})y ftkei^ 
ture, indioating Ibr the inost part impurity or misDu 
ture t ^hile the general strut^tUre of almoit all of 
them is laminated^ indicating, as we shiU attempt to 
ehow, diat their formation has* been interrupted, or 
has taken place at distant intervals. Th«s is parti* 
dularly the csase with dalculi Composed of lithio acid, 
wfafeh eonstitutes the most frequent iqiedes. 

The following are some of the reasons which ap^ 

^ pear to me to show, that ealeuH are formed M distant 

j^ods, and that their Itoiinated structure can only 

bt^akidained on this supposition* . . 'i 

Th^e are innumerable dases on record, where cah 
ouli have been known to exist in the bladder fop a 
gMtat number of years, without attaining iny very 
MtMtoridinary magnitude. That such ealeuli were 
CMstantfy incireasing for such a length of time, i^ 
vtfry difficult to conceive, ^or obvious reasons \ and 
th^ difficulty is muck inctreased when we t^ke into 
iiee6w/k ^e well*kt|own foot, that the uririe of the 
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jume jf&tsaa differs, exceedingly in ks tk^iee of saUiie 
impregnation at different times. Furtber^ if a eid^ 
eultts was constantly ineieamng, its textnte should, be 
jbcrniogeneous* But they are laminated; and tins 
laminated structure, while it is thns in dixeet oppor 
duAfm to the opinion of their being constantly on the 
jfi^ease, is just what might be expected to take 
place on the opposite supposition, that they are 
formed at different periods, separated by longer or 
shorter uitervals. Thus, during these intervals of 
interrupticm in the formation of a calcfflus, its sur- 
&ce may be naturally supposed to become waters 
worn, and less apt for future accretion. Hence, 
when a tendency to deposition retumsp it will have 
to commence de novo, and as it were upon the sur- 
&ce of a foreign body ; the consequence wiU be, that 
the adhesion between the old and the new coats will 
be less firm than in the intermediate parts, and that 
a calculus, thus formed, will be disposed, when broken, 
to separate into concentric laminae. 

The usual symptoms attending the presence and 
future enlargement of a stone in the bladder have 
been so faithfully and distinctly narrated by Mr. 
Wiljson, that I cannot do better than quote th&ai 
h^^. In the early stages of the affection, and wheq 
the stone is small, " the patient," says Mr, .Wilson^ 
** on changing his position, or on making any hasty 
bodily exertion, feels a peculiar sensation at the end 
of the penis, as if suddenly called on to eya^iate thf 
nrine, although the bladder may have been emptie4 
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imtoediately before | this seiuatioa occasions the 
sufferer often to apply his hand to.tfae part where it is 
felt; in children, when affected with stone, such 
action is constandy occurring. The sensation; gra. 
dually changes to absolute pain, becoming progres- 
4vely more constant and more severe. The desire 
to pass urine becomes more and more frequent, and 
as the irritability of the bhdder increases, so do the 
frequency and urgency of this desire; the urine, 
therefore, is discharged in very smaU quantities at a 
time, sometimes only drop by drc^; occasionally a 
little blood accompanies the efforts, to discharge it, 
and these efforts often bring on a painful tenesmus, 
and an irresistible desire to expel the contents of the 
rjectum. In other instances, the patient is for a 
timie f]:ee from pain, and a tolerably large quantity 
of urine is allowed to collect in the cavity of the 
bladder, which on evacuation wiU flow at first in a 
full stream, and without pain, when suddenly the 
. stream shall at once stop, although much urine re- 
mains, in the bladder, and the desire of passing it 
still continues urgent; this desire is consequently 
increased by the stoppac^e, and becomes most distress- 
inglypainfd. and in proportion to the efforts made 
to pass the urine by pressure, the difficulty is in- 
creased, and the pain aggravated. On these occa- 
sions the qhange of position wiU do more than mus< 
cular efforts; for the stoppage being occasioned by 
the calculus gravitating to the orifice of the urethra, 
as the most depending part in the erect position, 

q2 
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when th« jiitiefit binges tbat poiitiim fiir the han* 
lOfltal^ imd liiHi on his badk, it th^sti kaveit tho iM« 
tkrft opeti by Ming to the part now beeome most 
depending, viz. between the ureters. So long u 
the urine oontinuei to fbw in a oopioui^ strtani^ 
usually little or no pain ig felt^ the urine defending 
the neck of the bladder from the stone ; but when 
only a few drops of urine remain, the eoneretcd mass 
and irritable membrane then coming in oontaot, 
muc^h pain is excited. The urine deposits a large 
proportion of a mucous sediment, which is jtfoduced 
by the vessels and glands near the oervi:^ of the 
bladder, being by the presence of the calculus excited 
t(d an increased secretion. Small portions of calculous 
matter occasionally come away with the urine, which, 
dii these occasions, is generally, though not always 
miked with a ropy fluid tinged with blood ^ but some 
calculi are so firm and hard that this symptom doeft 
not take place. 

** When th^ calciQus obtains a large sitie, a dull 
biit constant pain is felt at the neck of the bladd^, 
and numbneiss and pain are sometimes perceived in 
the testicle and inner part of the thigh, extending 
doWiiwards even to the bottom of the foot in some 
ini^tances ; * a painful sensation of weariness is also 

^ * I nientioiied in the first edition of thift work, that in severe 
cated of stone I hed often witnessed a painful or uneasy sensa* 
tion experienced by patients at the bottom of the foot, some- 
times amounting to pain, at other times a sensation of num6^ 
sens or itching. Mr« W. informs us, that be hels seen the same, 
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j&h in the back, which is increased by exercise, 
as indeed are all the s]rmptoms, for the 'most 
part ; more especially by riding on horseback, or 
in a carriage. The symptoms seem to be aggrsp- 
vated likewise when the stone presses upon the 
surface between the urethra and the ureters; and 
while in that situation very violent fits of pain occur, 
which aie only relieved by the removal of the 
stone to some other part: various positions of the 
body are tried by the patient to effect this removal, 
even Uiose where the fundus of the bladder is made 
the most dependent part. In the case of the enor- 
mous calculus, which has been published by Sir 
James Earle^ the patient to evacuate his urine was 
obliged to place his body nearly in a vertical position, 
and to repeat this sometimes every ten minutes." * 

These symptoms go on increasing for a period 
more or less considerable ; when at len^h the pa«- 
tient's health gives way, and the diathesis, whfttevet 
it might have been before, changes to the phosphatie, 
and the coats of the bladder becoming diseased and 
diickened, the more distressing symptoms are ag« 
gravated in a tenfold degree, and death at last closeis 
the scene of misery. 

In some instances the calculi become enveloped in 
£idds or cysts formed of the coats of the bladder : in 

9ot oqly in stone, but alsQ in ftfFeetions of the prpdtate ; ^d I 
6nd that the circumstance has been noticed (though never public* 
ly to my knowledge) by other surgeons. 
* Lecttt^ee on the tlrfttary Organs, p, f^6. 



280 VESICAL CALCULI. 

this case they often produce little inconveiiienc^ and 
the symptoms, if any, are always more or le6s ob- 
scure, and hardly sufficiently characteristic enough 
to enable us to distinguish the nature of the affec- 
tion from other chronic diseases of the bladder to be 
presently noticed. 

Having thus detailed the symptoms produced - by 
calculi in general, when lodged in the bladder, we 
come now to consider each particular species; and 
first. 

Of Lit hie Acid Calculi. When the general 
health is good, and the bladder free from disease, 
calculi composed of lithic acid, even when not encyst- 
ed but quite loose in that organ, provided they are 
of small or ordinary size, and with a smooth surface, 
frequently give very little uneasin^s ; indeed many 
instances are on record where such calculi have been 
found in the bladder after death, the existence of 
which was never suspected during the life of the 
individual. Such instances, I presume,' miist be 
familiar to every one much conversant in the subject ; 
and I shall only remark, that I knew a gentleman 
who was ascertained by sounding, seven years ago, to 
have stone in the bladder (evidently, from the his- 
tory of the case, of the lithic species), but who for 
five or six years suffered so little from it, as for 
weeks together to be almost unconscious of its exist- 
ence. This gentleman, when I first saw him, ex- 
perienced a good deal of irritation, and the urine was 
very unnatural; but by means of the necessary reme- 
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dies» and attention to diet, &e. tb6 urine after a 
titne became natural, and (as has for tke most 
happened in inmilar instances) the irritation oenai&d 
in consequence. In further illustration of this fiibt 
also I may state, that I knew another instanolB viher(d 
no less than four renal calculi of this species unques- 
tionaUy existed in the bladder for five months, 
without producing any sjnfnptom whatever, except 
towards the end of the period a little irritation about 
the neck of the bladder, which caused their existence 
to be suspected, and led to the adoption of the ne- 
cessary means for their expulsion. One of them was 
nearly an inch in length. 

The urine, in this form of calculus, is alitayis of 
the natural colour, more or less deep. Its speciic 
gravity is higher than that of health ; tfkid it almOist 
always deposits crystallized sediments on cooling; 
whk^ are commonly much increased at certain pe-^ 
nods, when the pain and irritation are worse thali 
common; at these times also the crystallized secli* 
ments are not imfrequently accompanied by amor- 
phous sediments, and much mucus. When, how* 
ever, the stone is of small or ordinary size, the mu* 
cus is generally by no means so abundant in this 
species of calculus as in some others ; and the urine, 
which is sometimes a little turUd at first, commonly 
becomes, after standing some time, perfectly trans- 
parent. 

Oxalate of. Lime and Qy^ic , Oxide Calculi We 
have seen in a former > eluqfrfser, that the formation 



of thd m^beiry talquhis U frequently assedftted mth 
qppM'eiit health, and henpe^ when the hkdder is £rM 
^m disteasei it hag been irwArlced, that notwithatand- 
JDg the Toughness of itf; surfiMe, this stone, ^rhen of 
dpndl or ordinary sise, exeites much less irritation 
than m^ht be expected.* When, however, of con- 
§]4ierable hw, thp reverso is ^n^irally the cac«», and 
tjbis stoiie is fwiarkahl? for producing very gtwi 
ttuffmng, Th^ nritte.in %lm form of calculus <abt 
straeting the Piueu^ a^d tdopd witb which it is ^« 
qu^ntly more or less nu^ed) apparently differs littie 
£:4W healthy urine ; thftt is to say, it m acid, and 
free from all gravelly deposites^ elccept, perhaps, 
^Qcasionally a. little lithate of amnumia; and it is 
fratn thast two eircuiiistances taken togfether^ that 
Hf^ nay be ind^ieed to suspect the pr^sencte of 
this £9sm of stone; the symptoma attending which 
ai»^ % the most piffti of a more obstwne cbamdisr 
^ti those attending fu)y ^hor £^nn of calculous 
afft^i^n. 

.1. have bever seen an instance in whidb n;cyBtic 
oxide c»deulus existed in the bladder; but thoacr 
sulgect to it are said to pass occasionally small frag- 
ntents of that peculiar, aubstanee. I presuioe, also, 
that the iplvperties of the urine must be always so 
dltamoteristie in this ibrm o( disease, as in every 
instnoce to demonstrate unequivocally the nature ^ 
the calculus present.f 

* Wil8bh*8 tectttfeff on ths tJrinary 0>rgatt8, p. 485. 
t fee f^e 165 of tfifs Mkiifit. 



i Calculi aimpoied (^ ih& PAo&phates, Cakmli 
eoihpoBe^ ^tirely of ibe i^hosphatea ure^ as wa have 
fermerl^ stated, of mre ocxmrrenoe ; but instances in 
ivfaieb other diathetes have t^minated in this dcN 
position are very common. In either case, however, 
original or acquired, the agony produced by this sp^ 
dies cf calculus, when «£ considerable magnitude, fiur 
surpaiises any thaug I have ever witnessed fraiOi any 
o4iher iqiecies. Not only are the local symptoms sef ere 
beyond measure, but the whole constitution seems 
to su%r in a striking manner r so that those who 
have been accustomed to see much of these eomj^aints 
ean almost tell even from the looks of a patient, 
that he is labouriug under this form of the disease* 
An idea of the constitutional symptoms miay be ac^ 
qniTdd from what has been before stated, when the 
different diatheses were treated of; and if we sup* 
poae the symptoms there detailed t0 be aggravated 
in a tienfold degree by aU the local agraies of stone 
in its worst form, we shall obtain a &int idea of the 
sufferings of those poor wretobes who are doomed to 
this spedes of calculus* 

The loine in this form of the disease is so charac^ 
teristic, that it cannot be mistaken &r a moment. 
It is generally voided in ocmsiderable quantity, mid 
is of a pale whey colour, and slightly opake. Its 
specific gravity is low, and usually varies between 
1*006 and 1'012. It commonly deposits the phos- 
phates in abundance, interinixed with a large quan- 
tity ofa peculiar inucus» having a ve^y dwm^^ 
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i^petrance> but which is not easily described. It 
soon becomes alkaline^ and undergoes the putrefiu^- 
tive process : and in this state emits a most offensive 
smell ; and these changes take place so rapidly, that 
in severe cases it is difficult to keep a room sweet 
where a patient is confined with this affection* In 
short, the circumstances connected with this form of 
calculus are all so striking, that in the great ma- 
jority of cases they must, I think, be sufficiently 
obvious even to the most superficial observers. 

Calculi^ or Concretions of the Prostate Gland. 
The concretions met with in the prostate gland, as 
formerly mentioned, consist essentially of the phos- 
phate of lime and animal matter, and in a few in- 
stances the latter is present in considerable abun- 
dance, so as to even retain the original diape of the 
eonoretion, after the earthy matter has been removed 
by an acid.« The quantity of earthy matter some- 
t4es secreted by this gland is ahnost incredible. 
Thus Mr. Wilson informs us, that he was in the 
habit of seeing a patient who, in the course of 15 
years, voided as much at diffisrent times as would 
constitute four times the bulk of the whde gland.f 
These concretions when originally formed in the 
ducts or cells of the gland are of small si^ and 
generally, so imbedded in its substance as not to be 
in contact with each other, but as they acquire mi^- 

* I have recently found a considerable proportion o^ carbo- 
nate of lime in a small prostatal calculus, 
t LecturlM on the Urinary Organs, p. 354. 
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nitude, odceration or absorption takes place, by wbich 
means several of the cavities are brought into com- 
munication with one another. Hence, not unfre- 
quently, a large number (amounting to 50 or 60, 
for example) of these concretions, varying in size from 
that of a small pin*s head to hazle nuts, are 
met with in the same cyst or abscess. In some 
rare instances, however, the earthy matter collects 
itself into comparatively a few masses only, in which 
case they acquire a much larger magnitude. There 
is a remarkable specimen of this kind in the Mu- 
seum of the Royal College of Surgeons, in which, 
with the exception of a few fragments, the whole 
of the earthy matter is collected into four masses, 
which together weigh no less than 575 grs. ; and the 
largest mass alone weighs 395 grs. In such in- 
stances these concretions have been very naturally 
mistaken for urinary calculi,* which indeed they 
often resemble, not only in their appearance, biit 
their composition ; for when the urilie has access to 
the cavity of the cyst or abscess in which they are 
formed, they sometimes contain more or less of the 
triple phosphate of magnesia and ammonia, derived 
from that source. This circumstance existed in the 
case from which the specimen in the Museum of the 
Royal College of Surgeons above-mentioned was 

* Is not the large calculus, depicted by Dr. Baillie (plate iii. 
fasciculus 7), and stated to consist of phosphate of lime, o£ pros- 
tata! origin, and hence referrible to the^class of concretions 
we are considering ? 
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jbakcu ; and h^noe, though the great bulk of the^e 
j^uU are unquestionably, I think, of prostata! 
origin; yet their appearance, as well as probably 
Uieir composition, are considerably modified by aa 
adptixture of the triple phosphate. 

With respect to the origin and nature of prostatal 
concretions, I have been always disposed to consider 
ih^m as precisely analogous to those morbid ossifiea^ 
tdons or concretions which are occasionally found in 
athcr parts of the body, as the lungs, &c. These 
concretions frequently contain the carbonate of lime I 
sflid the drcumstance of this substance having be^ 
aiko found in a prostatal calculus, seems to render 
the above opinion still further probable. 

The symptoms produced by the presence of ecsi" 
£retions in the prostate are often very ob^^u-O) and 
^$(metimes with difficulty di«tliiguisbed &om tbo$e 
accompanyiDg other affections of that gland, or stone 
in the Haddar. The symptoms of course will vary 
i^nsiderably according to the swt, number, and Aba* 
ation of the calculi. ^' When small and not project- 
ing they sometimes have produced ao little uneaiiness 
as not to have been suspected during life : they are 
fen^iaUy, however, attended with some difficulty in 
voiding the urine, and a sensation of uneasiness about 
jtbo n0ek of the bladder. This uneaidness is ooea^ 
sionally increased by violent exercise ; but so it 
tiKmld be, did it proceed from stone in the bladder. 
When they project towards the urethra, or produce 
a difficulty of passing the water, and an instrument 
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is introduced, either to seai:eh the ^sts^es, or thd 
l^der of ttriney they "vviU in lome instanees bt 
fomid to grate against it, giving that peculiar £adi 
to the fiurgeon which cannot be mistaken ; but th^r 
may be pushed back by the instrument into the 
cavity of the prostate, so as not to be discoverable in 
several subsequent examinations." * Should ihtf 
least fragment of the calculus escape, a chemical eu 
amination of its properties ivill at once set the nature 
of the affection at rest. 

When a number of these calculi have been lodged 
in a cyst in the prostate they have been known to 
produce retention of urine, and various other dis* 
Messing symptoms. Such a case is related by Mn 
Brodie,f where calculi were successfully removed; 
at ten or twelve operations, to the number of 60 
and upwards, by Wdss's instrument. These oaU 
culi varied from the size of a pin's head to that of a 
pea, and many of them were much larger. The 
largest measured half an inch in one direction, and 
f of an inch in the other, and had four sides and 
angles, and was with difficulty, and not till aftar 
three or four trials, retnoved. In the month of May 
last I saw this gentleman with Mr. Brodie. Duriiig 
the interval between the preceding operations and that 
titne he had passed many calculi without the instni^ 
ment, and at the period aboVe*mentioned he had 
symptoms of the presence of others : from these, 

* Wilson's Lectures on the Urinary Organs, p. S55 
t Med. Chitorg. Trans, xii. p. 382. 
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however, he suffered but little inconvinieiiee ; the 
geueral health also was good, and the urme, ah- 
stiacting the foetid alkaline mucus that was usually 
passed with it in greater or less quantity, was 
addf and in other respects very little changed 
from the natural state. All the calculi removed 
from this gentleman that I saw seemed to be of the 
same nature, and were composed essentially of the 
phosphate of lime and animal matter, and hence 
were undoubtedly of prostatal origin.. 

With respect to the causes giving origin to the 
formation of concretions in the prostate gland, they 
are very obscure ; but it has been remarked, that they 
most frequently occur in those who have suffered 
firom other diseases of the urinary organs, and more 
«pedally in those in whom the urethra has been 
long dis^us»ed. As to the prognosis, this, upon the 
whole, can scarcely be oonsidered unfavourable, more 
especially when they are of small size, as in this 
case they often produce Uttle or no inconvenience ; 
when large and numerous, and consequently con- 
nected with extensive disorganization of the gland, 
tiiey become more formidable ; and in all instances 
there is a possibility of their causing retention of 
urine^ or of their getting into the bladder, and thus 
producing more or less of the symptoms and conse- 
quences of stone in that organ. 

3. Cystitis, or Inflammation of the Bladder, &c. 
Acute inflammation of the bladder is attended by 
a severe burning and throbbing pain, with a sen- 
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flstion of tiirhtness and coDstrictton in the hypo;> 
g^rtricre^n. The pain, which is n.«ch incr^ 
ly^LJ. extends Tth more or less rapidity a«d 
intensity to the neighbouring organs, and the pa*- 
tjeiit feels almost a constant desire to make water 
without being able to accomplish . it; and if a little 
urine be passed, it is eonunonly found to be of a deep 
red colour, and of high specific gravity — sometimes 
semi-transparent, at other times depositing a sedi- 
ment, and not unfrequently mixed with blood. The 
pulse is generally frequent, hml, and full — some- 
times irregular, the skin hot and dry, and the^ thirst 
urgent. As the disease proceeds the pain seems to 
extend more to the other abdominal viscera, and the 
rectum is commonly particularly affected. There is 
also vast restlessness And anxiety, nausea, vomiting; 
tension of the abdomen, twitching of the tendons, &c. 
and the urine flows in drops involuntarily. To these 
succeed more or less of swellings in the loins, accom^* 
panied by rigors, coldness of the extremities, watdir 
fulness, and delirium ; and at length convulsions 
generally come on, in the midst of which the patient 
iisually expires. 

Such are the symptoms of this affection, as describ- 
ed by auth(»*s, when permitted to run its course ; but 
it may be proper to mention, that in the earlier stages 
of the affection they vary somewhat, according to the 
seat of the inflammation. Most generally this occupies 
the lower part and neck of the bladder; in which case 
there is commonly more or less of retention of urine. 
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andibe pain produced on iiitoodiieing the cat^etiT) 
tit the moment it oni^'s the bkdder^ is sevwfthe^- 
yond cnduranee. 8ametimeSy the inflammation oe*- 
enpiea that port of the bladder, in whidi the 
mott^ of the ureters are situated, whidi thus 
become inyolved in the affection, and a sopprts^ 
non of urine, more or less complete^ and its eoa^ 
sequences^ take plaee ; in this case there is oommonly 
more or less of pain and tenderness on presMre mi 
the hypogastric region. When the posterior portion 
of the bladder is affected, the rectum suffers man 
particularly, and the patient is harassed by a most 
distresidng and constant tenesmus. 

On examination of those who have died from in«- 
flammation of the bladder, it has been found, that 
not only the proper membranes of that organ have 
suffered severely from the disease^ but frequently 
that the peritonaeal covering has also partieipattd^ 
and that extensive cohesions with various parts, and 
particularly the rectum, have taken place.* The in- 
£nior portion of the bladder, and its neck, however, 
havie been generally observed to suffer most. Some^ 

* Mr. Wilson observes, '* The inner membrane of the blad 
der has not, in the natural state, many vessels large enough to 
contain red blood ; but when inflamed the trunks enlafgi^, aMd 
the mioute vessels are then found to be sufficiently nuiterouA to 
impart a florid red appearance to the whole surface* When the 
inflammation runs high the muscular coat may be aflected, and 
sonietimes the peritonseal also; but as the inner membrane Is 
loosely attached to the muscular, the inflammation is often prtV 
vented from extending from the one to the otherr' Lectures oa 
the tJrinary Organs^ p* 297. 
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tim«flf the blddcW hM been fbund in ft gAiigt«iMyai 
stfttoi 

- Infiamm&tion of the Pfdstate Cfland^ y/fhm cmtk^ 
iHMeifig in, ttiid eoufliied tcl/tHat pdittkti of felMi 
DdilMiy cftnftl^ k indieated by ft 86nte 6£^%fi$m^&tiMf 
hbdi and weight in thli seat df thd part affect { ti 
Wlueh soon moceedd a cemtinued thi'obbing paiib, wfaiA 
'ii» miioh increase by pressure im the pajet, as by 
Mfttnififttiott tteeugh the rectum, or when th^ pi^ 
tient gdeffl to stMl. Generally also aftet an evaeUft«- 
iitj/A &( the bowels, howevei' complete it may b^^ the 
s«ttisaii<m still remains of something being left behind. 
The passing of the urine also» of which, for tlie tnbst 
pftrt, there is ft frequent and urgent desire, domilionly 
e^tcites n^uch pain. Under thes6 cifcumi^tanees thb 
pulse soon becomes ft^cted, denoting mctte at le^ 6f 
fever^ which, in many instances, assumes att intef* 
mittent character^ 

Such are the usual symptoms, when inflammatiM h 
iChiefly cJonfined to the prostate gland ; but tery geiMf^ 
rally in such cases the affection rapidly spreads t6 the 
neck 6f the bladder, and MOre or leSS fo its inn«r 
surface, whett the peculiar symptoms become blended 
with those of cystitis above related, and ai^ with 

cBffienlty distinguished frdm them. 

in gouty iiidivldtiils, who have likewise sttffewd 
from nrin»y derangements, a severe aflfectiOtt tld- 
mately involving the whole niinaty system, and which, 
fm Wint of a better natne, innst be tertned Inflamma^ 
t6^yi ilfirigb the dretimstanees ftitending^ it diilb 
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al|x)gether from those of common inflammation, some- 
times occurs. Hitherto I have only seen this aflfec- 
tipn take place after an irregular attack of gout.- It 
covimences with slight rigors, foUowed by feverish 
exacerbations, and accompanied by miusual prostnt. 
tipn of strength, and mental depression. These symp- 
toms of constitutional derangement soon assume a 
more violent character, the pulse becomes excesidvely 
q^ick, the skin hot and dry, the stomach oppressed 
with nausea and vomiting; there is tendency to 
delirium, and, in short, to aU the symptoms of irri- 
tative fever of the most formidable kind. At this 
tin^e the secretion and excretion of the urine are 
not apparently affected ; and the patient, though re- 
peatedly urged pn the subject, declares he has no 
pwi, either in the urinary system or elsewhere, nor 
does he, complain when examination or pressure is 
made. These symptoms go on increasing in spite of 
every remedy, when at length the external organs 
sometimes become tumid, and retention of urine 
more or. less complete is perceived for the first time. 
The powers of the patient now sink .rapidly, the 
whole tumid urinary organs acquire a dull livid hue, 
and. death speedily closes the melancholy scene. 

In the two or three instances of this most danger- 
ous affection that have fallen under my observation, 
its general symptoms and progress have been as above 
described, though some of the subordinate symptoms 
have varied according to the constitution and circum* 
stfmces of the patient ; an^ ip one case in particular 
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tfa^ evidence of the'afifection of the urihaiy syM(^ 
vfiis more unequivocal from the b^inning, though 
it was not attended, even in the latter stages, bj 
any very remarkable tumid state or lividity of the 
external organs. With respect to the nature of this 
affection, some may, perhaps, think it of a gouty 
character. ' Whatever may be its nature, the infllBm- 
matory action seems, if it be not originally of that 
character, to very speedily assume the utomc form ; 
and were I required to point out its analogies, I 
i^otdd say, that it more closely resembles that most 
dangerous fprm of inflammation term^ diffmive or 
erisipekUouSy than any thing else that I am ac- 
quainted with « I can give no account of the ap- 
pearances after death in this affection, though frcmi 
what I have seen I can scarcely conceive recovery 
from it possible. % 

The exciting causes of inflammation of the blad- 
der ' may' be various ; such as the presence of cal- 
culi, some external injury, as a blow, &c. over the 
region of the bladder, vi^nt or long continued 
hixfse or carriage exerdse, too long a retention of the 
uriniB, exposure to cold, as by sitting on a cdd or 
damp seat, repelled goUorrhiBa,- &c. - The most com- 
mon', causes pi^udng this affection, particularly in 
advtticed life, wh6n there is supposed to be ad in- 
creased; disposition to aflfections of the urinary organs 
iusg^ni^rali^ are,' rep^lled^ gouty; or exantheiliatouii 
affections, the sudden ceasing of accustomed dis- 
cbarges of blo^ ;as' haemorrhois, &e. ; the use of 
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acrid diuntie remedies, as cantharides or tfxtpmttM, 
Hbe habitnal use of high seasoned dishes, with the 
'^cessire use ot strong wines, ardent spirits, ke. to 
which may be but too frequently added the abuse 
or mismanagement of instruments for strictures in 
the urethra, &c. 

' Aeute inflammation of the bladder has always 
been considered as a very dangerous affiBOtlon. Etea 
in the young and healthy, if it does not prore Iktali 
It but too frequently leavar the most troublesome 
eonsequenees ; and in the old and debilitated, H 
they esoape fiom its immediate effects, the eooii* 
quenees are generally such ae to render thmt miser* 
able for life afterwards. Nearly the «tme remarks 
ate applicable to inflammation of the prMtate; 
though authors mention a common phl^^oiious 
inflammation, to which this gland in J<mng j^eTSOflS 
is Sometimes liable, that commonly terminates with- 
out any bad consequences, when properly trMted aC 
an early period of the attack^ 
' Befiides aente inflammation of the blazer ixnA 
prostate, these organs are subject to tiMrfoiss efardnio 
affections, supposed to be generally of m inflaltb' 
matory iiftMre, and wfaiili give orighi to a tAtietf 
of distressing symptoms. If atty of tiiese 6te of too 
iudeftffite a charaoter tay be descrilied, though sottie 
et them will be briefly considered under the head of 
iffitabk bMd€i\ There at«, howe¥«l, a few afte^ 
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tiom of the bladd« of io ohvutarii^tifir.crnflihie'M 
to daierve » separate coiuHJbatuHi tn this .places 
of these, the first I shall notice is, ; ' : : ;■ .' 

8. Cy$tirrhosaf or CatarrhuA vesiae. This affiKk 
tiott IS supposed to bo oonnected iiith J^ pceuljuir ioA 
flanunatory aetion of the mucous membrane limug 
the bladder,* giving rise to an inordinate secret 
tion of the mucous fluid, which that membrane 
naturally secretes, and with which, il; is properly 
lubricated. 

The first attack of this affection is sometimes 
sudden ; at other times it is preceded by a feeling 
of oppression at the stomachy with qmsm and exr 
traordinary relaxation of the bowels. At . the same 
time there is occasional lancinating pains, with bum* 
ing heat and spasms in the region of the bkdder, 
which are frequently accompimied by a sdnise of 
weight in the perinieum, and a tendency to li^mor^ 
thtAM. With these symptoms, which denote a sud^ 
den increase of irritability in the whole urinary sys^ 
tom, there is likewise as the disease becomes more 

* Thl^ infltmaonatory actiop, however, jf it be worthy of the 
nfime, inust difibr from coiQmon inflammation ; for in one in- 
fttSDCf ill which a small calculus was contained in the bladder, 
sod io which a large quantity ^f mucus, resembling that 
p9i9S#d iu the present affection » had a]most constantly for years 
been secreted by the inner coat of that organ^ this entirely 
disappeared when acute inflammation of the conimon kind wu 
eiitqitod in th^ bladder by the same calc\Uus, owing to the patient's 
having imprudently taken a loQg journey in a rough carriage. 
Some, however, may probably think this circumstance dai^ily 
^eiB|d{^ableoaGt«taia physiological pin^ ^ 
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fully iteveloped, a constant and urgent desire to pass 
urin^ aocoinpanied frequently with much, ^asm of 
the bladder and urethra, and the discharge .more or 
less of an adhesive mucus. A slow fever . generally 
accompanies the affection, and the patient complaiiis 
of thirst, with a sense . of general delnlity/ partica- 
larly about the back and loins;.and what between 
the constant irritation and want of rest, and the 
^eat drainage from the system, there is always in 
protracted cases a great falling off of the strength 
and flesh ; and the patient, if not cut . off by the 
organic destruction it occasions, which is the moat 
frequent termination of the disease, dies at last quite 
exhausted. 

The urine, in slight and incipient cases, of this 
affection, when first past, generally appears ofta 
whitish colour, and is more or less opaline and turbid, 
with the appearance of flocouli floating through it 
On standing, however, for some . time, it becomes 
more or less transparent, and the mucus will.be 
found tc^ether in a mass at the bottom of the vessel 
In most cases at this period, the urine, abstracting 
the mucus, will be found to be acid, and in other 
respects not very unnatural ; while, on the other 
hand, the mucus will be neutral at least, if not 
alkaline, in which state it continues throughout the 
disease. The nrncus varies considerably < in its ap- 
pearances in different instances, and even in the 
same person at. different times. Sometimes it is 
easily diffusible through the urinei ; at other . times 
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it is SO tenacious that whenit has been once suflferied 
to cohere it cannot be again easily mixed with the 
urine, at least by simple agitation. As the disease 
. proceeds, the quantity of mucus secreted is sometimes 
enormous, amounting to several pints in the day; and 
in this case it not only domes away diffiised through 
the urine, but likewise in the form of large coagula, 
which by blocking up the urethra give origin to the 
most distressing symptoms, and particularly to a sense 
of severe bumins; pain alons the whole course of the 
««.hr., &»« li dbdeLt i«™pera«, m™ 
frequently remarked in this extreme form of the dis- 
ease, that the mucus becomes much stiffer on cooling, 
apparently undergoing a species of coagulation, not 
much unlike that of the fibrin of the blood ; in this 
case the mass of mucus assumes so tenacious a charac- 
ter, that it may be drawn into strings of considerable 
length, and the vessel may be frequently inverted 
without its falling out. - The mucus has gdaerally 
an opalescent appearance, or sometimes it is quite 
opake, but in the advanced stages of the complaint 
it frequently assumes a more purulent like charac- 
ter, and becomes of a yellowish or greenish colour, 
or is sometimes streaked . with blood. The urine 
also, as the disease proceeds, generally loses its tr^is- 
parency, and becomes more or less serous and alka- 
lescent. 

This disease, as before observed, - is genoraUy com-» 
plicated in its advanced stages, with ulceration of 
the bladder; and the prostate gland also, if hot 
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drigiaaU J afiected, for the most part, at thit ptnod; 
btfoomes more or less implicated in tha consaqnencaa. 
In these severe .forms of the disease the most dia* 
(fessing hemorrhage fmai the hkdder som^imaa 
takes |ihice ; and even the kidneys beeome involved 
in the affection, as is evident from the unnatural 
state of the urine above«mentioned. 

Catanhus vesicsey in its worst form at leasts may 
in general, be considered as a disease of advanced 
age. In some countries, however, it is said to. he 
very rare, while it abounds in others, and something 
like it has been even known to assume an qaidemie 
character. Most frequently it attacks the gouty; 
and the worst case I ever witnessed occurred in a 
gmtleman, who for many years had been a maityr 
to gout, and in whom it succeeded to an acute 
sebnre in the bladder, that took place during an 
attack of that affection. There are some habits ap- 
parently more predisposed to this affection than, 
others, such are those of an irritable serofrdous tern* 
perament, with fair skin and tendency to cutaneous 
affisctions ; more especially if they have been accuse 
tomed to live freely, or been given to venereal excesses, 
or have suffered from these affections or gout. In such 
n dividuals exposure to cold seems one of the most 
frequent exciting causes of this affection, and those 
who actually labour under it are generally found to 
suff<^ mudi more severely in cold weather. Other 
^citing causes mentioned by authors are acrid din- 
Vticii^ loBg and ^ excesciv? riding on hoirsebad^ 
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]baHnar^^i$, the preaeBce of worcEU in the mtestkal 

' ThU affi^on ie usually of a chronic dbaiaeterf 
^nd wh^ it ooeuff in old pec^lc, and it ^ompUeatod 
with disease of the bladder, &c. it but too frequent* 
ly terminates with the life of the patient. In som^ 
Qiises of a milder character it has been obieryed to 
come on and terminate in a short time, or oooasion-i 
aUy to assume an intermittent form, especially whoi 
associated with hasmorrhois, or certain aflfeotions of M 
petechial character. Those also who are subject to 
it have frequent relapses; and in all instances its 
complete cure may be considered as tery difficult/ 
Besides disoxganization of the bladder, the usual 
consequence of protracted cystirrhoea, this affisctios 
sometimes terminates in paralysis of that (u-gan ; and 
in all instances the internal membrane becomes 
highly vascular, and occasionally puts on a varieose 
appearance. / 

4. Ulceration, Sfc, of the Bladder and Prostatgi 
The presence of superficial ulceration of the bladdes 
Tnay be sometimes suspected from the preceding hisir 
tory of the case, and from the appearances of the 
unne, &c. but for the most part there are no symp* 
toms attending this affection of so characteristie a 
nature, as to lead to a satisfactory knowledge pf thtf 
ea^tent, or even the iseat of ike affiBCtion. Pain and 
irritation in the bladder, with more or less ei blood 
or pus in the urine, are always present, but so they 
are w ; many otlier alFectiaiia iof the urinfury oi^aiurf^ 
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hence we learn little fix>m these, and we are bat tdo 
oiten compelled to remain in ignorance of *the extent 
and geat of the mischief, till the coats of the bladder 
becoming penetrated, the urine suddenly makes Hs 
way in some direction or other according to the seat 
of the ulcer, and the life of the patient is thte 
placed in imminent danger. When the ulcer 4s 
situated in the mferior or back part of the bladder, 
the urine making its way through the ceUular tex- 
ture sometimes extends downwards to the perinemn 
and scrotum, there ' producing the most terrible in- 
flammation, &c. Most generally, however, in this 
case it penetrates to the rectum, or sometimes in 
-woman to the vagina. When the ulcer is situ- 
r._ ated in the anterior part of the bladder, the urine 
has been known to make its way into the ceUular 
substance between the peritonaeum, and abdominal 
muscles. At other times the ulcer has communi- 
cated with the cavity of the abdomen, and in this 
case the consequences are speedily fatal. In surgical 
' authors who have treated of these affections, and to 
whom the consideration of them properly belongs, 
innumerable instances of these, and other sevete 
• consequences of ulceration in the bladder, &c. will be 
met with, to whom I refer the reader who wishes for 
more particular information on the subject. 

Suppuration and Abscess of the Prostate Gland j 

f or rather, according to Soemmering, of the cellular 

envelope of the gland, are sometimes in young sub- 

[Jtctseonsequences of conunon phlegmonous iaflam« 
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matioa. In. such cases^ after the pus is dischaigcd 
(generally by^ the urethra), the disease terminates fa- 
vourably, and without leaving any bad consequences. 
Sometimes in early and middle life these affections 
appear to hie of a scrofulous character, in which caae 
they are more formidable ; but the most formidable 
<tf ^ all are the extensive ulceration . , and . abscesses 
.which take. place in old people, and which are ccmi- 
monly accompaiiied by, or terminate in, complete 
disorganization of this organ, and sooner or later the 
death of the patient. These affections of the pros- 
tate gland are all accompanied by very distressing 
symptoms^ besides those connected with the mechani- 
cal difficulty of ^ptying the bladder of its contents^ 
and their management falls almost exclusively within 
the province ; of the sui^on. My, object in mention- 
ing them here is chiefly with the view of completing 
my plan, and more particularly of drawing the atten- 
tion of the surgeon to the state of the urine in these 
different affections, from which a. great deal, not only 
of diagnostic, but of practical information, may be 
sometimes drawn, as will, I trust, be sufficiently ap- 
parent from die principles which have been already 
explained, and which it is. the general object of the 
present volume to establish. 

Suppuration and . ulceration of the bladder .and 
prostate may, as before mentioned, be consequences 
of many of the diseases of that organ, already 
considered. . Since the introduction, however, oftl^e 
venereal ..disease . into Europe, this has , proved ^ tbe 
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magt fertile sovroe of organic aflfeetions of the: 
fudnary oYgans in general ; and the diseagea under 
eonsideration in particular may be more frequently 
toaced, eitfaa? directly at indirectly, to aome one or 
oAer of the forms of this loathsome affisction than to 
any other cause. 

5. Thickening of the Coats of the Bladder ^ with 
chronic Enlargement of the Prostate^ are diseases of 
these organs very frequently, though parhaps not 
necessarily, associated. In the first of these afiee* 
tions the coats of the bladder often acquire a thieb* 
ness three or four times greater than natural^ and 
sothetimes little pouches are formed by the inner mem-* 
brane, between the muscular &sciculi. This preter* 
natural thickness has been supposed to depend, and 
evidently does so in some instances, upon an enlarge* 
ment of the muscular fibres, produced apparently by 
the increased exertion required in many diseases of 
the bladder, and particularly of the prostate gland, 
to propel the urine* In other cases, this ezplana* 
tion can hardly, perhaps, be admitted; and the 
bladder in becoming thicker, becomes also hard and 
rigid, and seems, in short, to participate in the affec- 
tion of the prostate. Sometimes the ureters become 
thick and enlarged, and seem to be involved in the disi* 
ease, and in some instances it has been said even the 
kidneys themselves. 

In cases of tliiekening of the coats of the bladder, 
pavtieularly when of an extreme character, that 

ibit at iU timea above the pabes. 13m 
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fMttieiit also is conscious of a weight in the hypogas* 
trio region, and is sometimes troubled with ineon« 
tinence of urine, and in all cases there is a frequent 
desire to make water, from the contraotiid carity of 
the bladder^ the rigid nature of which will not permit 
it to distend itself. The bladder also sonietiffiM 
emnpresses the nerres and vessels in its neighbour- 
hood, in a greater or less degree, thus giving origin 
to a variety €£ unpleasant sensations in tbd lowtr ex^ 
ti^emities, sometimes so troublesome that the patient 
cannot rest a moment quiet ; at other times atnOuntiDg 
to paralysis more or less complete. There is generally 
also more or less of difficulty in passing th^ fae^fies, 
owing to the pressure of the bladder on the reetuni* 

Chronic Enlargement of the Prostate &lanilh ft 
very common affection in old men. In this affeetiM 
the gland, which in its beal&y state is not lat^ 
than a walnut, becomes much 0lilat^^ in bulk tod 
vreigbt^and in some instances ao^uii^^ an Mori 
mous magnitude. In this enIa?ge!Mttt of th^ gUfiid 
there is always more or less (ft diffieultjr in ptMSiflg 
the water, more especially when the niiddle And 
posterior part of it, or what Sir £. H<mie taHs 1^ 
middle lob6, is chiefly, affected, in wldeb cft^ f^ 
passage of the urine i& not only apt t0 h% (Mmptetdy 
iftopp^ but sometimes the dilEiculty in iilti^tieiffg' m 
insiniment is very great. O0«»siMally ^de slde^ c^f 
tbe gland ii} affected vMt thtt th« oih^, WlM» 
the pasii^ tfazougb it ia tenderdl torttiWISi MA HN^ 
difficulty still further iocrea^d. l?b« pfwe««0 glftll# 
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in this enlarged state, when cut into, generally ex* 
hibits a firm whitish or brown substance, with mem- 
branous septa running through it in various directions; 
in some instances it has been found of a cartilaginous 
or even bony texture. This affection of the prostate 
gland is not so prone to ulceration as similar aflfec- 
tions in other parts of the body sometimes are. Oc- 
casionally, however, it inflames, thus giving origin 
to the usual symptoms in an aggravated form, and 
in this case the inflammation may extend to the 
bladder, &c., and there terminate in suppuration or 
ulcer. The most common consequence of Uiis affec- 
tion, is the thickening of the coats of the bladder 
above described. The sjnnptoms of tins condition 
of., the gland have been already mentioned, and in 
general its presence can always be determined by ex- 
amination through the rectum. 

In some families, this affection appears to be mudi 
more common than in others; and when the ten- 
dency to it is thus inherited, it sometimes makes its 
appearance much earlier in life ; generally, however, 
it is a disease of advanced age, and it occurs parti- 
cularly in those who have . lived freely, and have 
suffered from gonorrhoea, or other affections of the 
urinary organs, or who have been all their lives 
accustomed to severe horse exercise, &c. It is said 
that scrofulous habits are more subject to it than 
others, and the swelling has been found of a scrofii- 
lous ehuracter; The left lobe is also said to be more 
frequently affected than the right. 
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The urine in the earlier stages of this affection is 
frequently very little deranged, and hut little trou- 
hle is derived from this source ; hut in the advanced 
stages of the disease, as in most others, it commonly 
becomes more or less of an alkaline character, and 
deposits the phosphates. By this circumstance the 
sufferings of the patient are exceedingly aggravated ; 
for as the urine is never completely evacuated with- 
out the use of an instrument, in addition to his other 
sufferings from the unnatural state of the urine, and 
its retenticm.in the hladder, a stone is not unfrcr 
qi^ently formed in that organ. 

Besides these, affections of the hladder and pros- 
tate, there are many others related by authors, con- 
nected with organic derangement of these organs^ the 
symptoms attending which lead to no distinct know- 
ledge of their nature during the life of the patient, 
and, even if known, to no peculiar plan of treatment. 
Such are fungous excrescences of the bladder; 
these are rare, and usually occupy the inferior and 
posterior parts of the bladder ; sometimes they ap- 
pear to be of a malignant character: they occur 
most generally in the bladders of old drunkards and 
libertines, and frequently appear to be remote con- 
sequences of syphilis, especially in scrofulous habits. 
Polypous excrescences have been met with in the 
bladder in some very rare instances ; also elongations 
of its inner membrane^ cysts communicating xviihiU 
cavity 9 &c. for the particular circumstances attending 
all which I must refer to systematic and surgical 
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authors, there being for the most part very little to 
be done in snch affections, and that little usually Of a 
surgical nature* 

6. Spasm and Paralysis of the Bladder. Spastt 
df the bladder often accompanies the presenoe of A 
stone in that organ, as well as tnany other affections 
to which it is liable. It not unfrequently also n/b^ 
companies diseases of the kidney, rectum, uterus, ht^ 
and in some instances has been known to recur 
periodically. There is also an idiopathic sptam Of 
the bladder, mentioned by some authors, and t6 
which old men are said to be particularly liable^ 
though the existence of this seems to be doulbted 
altogether by others, who consider it ai^ merely syffijN 
tomatic of some othel' disease. 

In the particular affection alluded to, as well as 
in other instances of spasmodic affection of ihi^ 
orgaii, the patient experiences an acute pain in the 
region of the bladder, accompanied by a sense of 
constriction. This pain often extends along the 
urethra, and gives occasion frequently to the most 
painful erections. There is more or less of retention of 
urine, and sometimes of suppression, on account of th6 
Uriiie being unable to enter the bladder ; in this cMt 
the urine accutnulates in the ureters^ &c. which be- 
come distended and exceedingly painful, and the 
pain is propagated to the kidneys, loins, testicles, 
ttktlfven the thighs. The bladder is generally con-:- 
tracted, and resemMes a hard ball, which presaiiig obi 
the refttuM produces a frequent desire, without the 
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jpDwer of going to stool, and sometimes esids in jm^ 
trusion of the rectum. These symptoms are aama** 
panied hf great uneasiness, agitation^ and restless- 
ness, with a cold dammy perspiration, extendiog 
more or less over the body ; and in thoas unfortaBitt 
Mses, in which it goes on in spite of remedies far 
aorne hours, the extremities become cold, the pAtieftk 
^9^ into a state of despair, mr syncope, ocnnrulsioiis 
come on, and deatli very soon suooeeds ; or in SMM 
instances the patient dies with all the cireuBistaBoes 
atteni^aig suppression of mine. 

The symptoms attending q)a8modic aflGectbai of 
the bladder often resemUe those produced by other 
aSbotions of that oi^an, and particularly inflamma-^ 
tion. Hence attention should be paid to thoee dst^ 
gnostic points by which they may be distinguished 
from one another ; the diief of tliese are the fblkmw 
ing I — Cystitis is accompanied by all the d^ptams 
of fever, while spasm is not Pressure increases the 
pain of cystitis, but not of spasm. The pam is 

9 

unceasing in inflammation, that of spasm comes on 
HI paroxysms. The pain in igrstitis is bumin|^ 
diroblMng, or lancinating; in spasm it is oppressivie, 
dni^^ing, and resembling labour pains. The ctm^ 
stitutian also of the patient shoidd be taken into 
aiBoouBt; in tiie rotmst and sanguine, oystitis m ii» 
Hiosik probable disease; in the weak and nerroua, 
qpasm. These diffi^r^ces will direct lo a karate^jga 
ef the disease in wdU marked oases; but in ddist% 
or whMbbth affe^OM eoexist) wfaieii, mi0fi»4ikm 
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most frequent occurreiioe they are of much less 
utility. 

Besides stone in the bladder, spasm of that (organ 
may arise from, or rather accompany various other 
afifections, such as the presence of acrid urine or 
pus fitmi an abscess in the kidney ; from ulo^stion 
or other organic disease of the bladder itself; from 
retention of urine, from gout, from excessive venery, 
m the use of irritating diuretics, as caiitharides ; from 
various diseases of the intestinal canal, as worms, and 
espedally ascarides, &c. Slighter cases in young sub- 
jects in general are not dangerous, and sometimes 
subside spontaneously. The affection is most danger* 
ous in old people, and in proportion to its duration 
and intenidty ; and when it depends on a cause that 
cannot be removed^ it is very apt to end in the a&&- 
tion next to be considered, namely. 

Paralysis of the Bladder. Paralysis of the blad4 
der is a state of that organ in all respects opposed to 
the kst affection. For the most part it is a disease 
of old age, and is connected with the general loss of 
power that takes place at that period. In this a£Rsc- 
tion there is a sense of uneasiness, and sometimes 
(^ severe pain in the neck of the bladder, - showing 
that the sensibility of the organ is lefti, though its 
irritability be lost ; this is accompanied by a feeling 
of oppressive weight and tension, with the^ inability 
of obtaining relief by passing off the mine; and 
sometimes the bladder, from habitual distentioB^ ae- 
quires an enormous bulk ; sooner or later, if rdief be 
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not obtained, the patient dies \vith all the symptoms 
of suppression of urine ; or, in some instances, rupture 
of the bladder has taken place. 

This affection is often complicated with others, 
from which it is sometimes difficult to distmguidi 
it : the previous history of the patient, however, with 
the genera] absence of pain, the great distention 
of the bladder, &c. are commonly sufficient to lead to 
a knowledge or suspicion of the nature of the affection. 

When the neck of the bladder is involved in the 
disease, the patient becomes incapable of retaining 
his urine, which flows from him involuntarily. See 
Incontinence of Uritm. 

The remote causes of paralysis of the bladder may 
be various. A tendency to it seems to be frequently 
induced by the abuse of venereal matters in early life, 
too free living, &c. The occasional causes may be 
too long a retention of urine, apoplexy and general 
paralysis, injuries of the spine, &c. also gouty at- 
tacks, and various other affiections of the bladder. ' * 

We now'eome to the treatment of these aflfectiont, 
and first, of the . ; 

Trcatmtnt of Calculus in the Bladder. The 
arrival of the little renal calculus in the bladder, as 
related in the last chapter, constitutes . a most ? im^ 
portant period in the history and treatment of cal« 
culous affections, for on the means then adopited its 
retention or expulsion will, in many instances, akiiost 
entirely depend. In favourable cases the calculus is 
immediately expelled from the bladder by: the^mre- 
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ihra, particularly if the jnxrper means have been 
mortrd to; but frequently it is retained for tbd 
present; and at length, after a greater or len iA^ 
tenral, when the irritation of the parts haa subaided 
A little^ it usually comes away when it was least 
^pected. Tliese circumstances lead to a plan of 
treatment somewhat different &om those oommotAf 
rtoommeiidcd» and which I have seen eminently 
snocessfoL 

This plan is nmilar in its principles to that dbove 
jrelatied for expelling the ealculus from the kidney, 
tad is moreover partly founded on the- obvious as- 
sumption, that whatever can pass down the ureter 
frill pass by the urethra, provided that canal be in 
its natural state. Hence, the principles of treatment 
^e vtry simple, and amsist in nothing more than in 
mttempting to allay by antispasmodics^ and partis 
niariy by hyoscyamus, tiiat irritable state of the 
•nrinary organs, and especially of the' sphincter rm&i^ 
which seMis to exist under these eircnmstanees, and 
.to prevent the calculus . from entering the nietbra ; 
and afterwards, or rather at the same time, to fkvoia: 
tbs expulsion of the calculus, by exhiUting diuKtic 
furgntives, with the view of eicdting an increased flow 
4pf urine» :.By this plan i l^ave seen calculi removed 
from the biadd^ in a &w hours, which had been $if^ 
paiMttly retained then for sevend monthis, and in me 
instnnci^, btytmd ndwbt, as l^mg »Jvi months. 
^ JUk ifHDse itistasMes, where either from tl« mng^ 
4ntQde of tiii atilie» or peouUar iqitabikty irfUl^ 
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tonititatum, it does ndt odme away» after a Mt 
trial of the above treatment, recourse dituld bi bad 
to dilatation of the urethra by meaiui of boiigieli» if^p 
aod should these not succeed, an attemfyt should be 
made to extract it through the urethra^ by means of 
Weiss's forceps, as first practised by Sir A. Coop^. 
This last plan, if resorted to in time, can hardly 
ever fail, at least in the adult state. 

In those unfortunate instances where, from negleet 
or other circumstances, a stone exists in the bladder 
too large to be removed by the above means, the 
treatment to be adopted will be of a twofold chara6» 
ter, viz. general and local. The general treatment 
will depend very much upon the nature of the pre« 
valent diathesis, and the state of the urine ; hence w4 
shall consider the subject under these different pointf 
of view ; and first of tl^e 

Litkic Acid Calculus. As fisir as I have hitheartp 
remarked, the distressing symptoms produced by 
this sp^es of calculus, as is indeed more or less 
true with all the others, have a very constant rela*" 
tion to the severity of the diathesis present. That 
is to say, In proportion as the urine is unnatural and 
loaded with gravel and amorphous sediments^ in the 
same proportion are the patient's sufferings. Hence 
our first' object should be to restore the urine to 
its natural state. To accomplish this, the means 
formerly recommended should be had recourse to, ill 
QonjUnotion, if necessary, with the local employment 
of anodynes in the way below mentioned. Perha|is, 
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however, it may not be deemed superiuons if I 
briefly reespitulate these means. We shall suppose 
the diathesis distinctly present, that the urine is high 
coloured, of great specific gravity, and loaded with 
amoiphous and crystallised sediments, &c. The first 
means to be reccmimended, in ordinary cases, is 
some alterative, as the Plummer's pill, to be taken 
at night, and followed up Ihe next morning by 
an alkaline diuretic pm^tive, composed, for ex- 
ample, of a mixture of Rochelle salts and magnesia, 
or subcarbonate of soda : during the day a strong in- 
fusion of uva ursi, combined with hyoscyamus and the 
iiq. potassa^ &c. may be taken. These means are 
to be persisted in for a greater or less time, accord- 
ing to the drcnmstances, and till the urine begins to 
get natural ; it may then be gradually left ofl; or 
varied, as occasion may require; and under this 
plan it will be found that, in favourable cases, not 
only the urine will assume its natural state, but 
most, or all the distressing symptoms of calculus in 
the bladder, will be very much diminished, and in 
many instances disappear. It is obvious, also, that 
while the urine is in its natural state, the calculus 
cannot increase in size. 

After the diathesis is once fairly broken by these 
means, it may in general be prevented from re- 
curring by attention to diet, and other circum- 
stances formerly mentioned as inducing this diathe- 
sis, and by the occasional use of medicines ; and the 
patient will scarcely know that he has calculus in 
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die bladder, at least from the pain that it gives. him. 
I state this with confidence; but, at the same time, 
I wish to be understood to mean, that the freedom 
from pain, &e. depeod in no inconsiderable deffcee 
upon the size of the calculus, its smoothness, upon 
itie exercise a patient is obliged to take, &c. all of 
whidi are presumed to be &yourable ; for it must lie 
sufficiently obvious that a foreign substance in the 
bladder cannot be prevented from acting fnechani" 
cally^ and from occasionally producing bloody urine, 
or a tempor»y stoppage of the discharge of that 
secretion from the bladder, and simUar symptoms, 
especially if the patient be obliged to . take severe 
exercise. 

Lithate of Ammonia Calculus. If this calculus^ 
from the state of the urine and symptoms, be sup- 
posed present, recourse must be had to the means 
recommended to be adopted in the phosphatic dia- 
thesis, and alkaline remedies must be carefully avoid- 
ed. I doubt very much, however, if any treatment 
will prevent, under these circumstances, the pfaos- 
jibatic diathesis from being sooner or later esta- 
blished. 

Oxalate of Lime and Cystic Oxide Calculi. Be- 
sides the local and general use of anodynes, attempts 
must be made in these, as in the last diathesis, to 
restore the urine, if possible, to its natural state ; but 
with respect to the means to be adopted with this 
view, I have nothing at present to add to what I 
have formerly mentioned. 
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Calcuha composed of the Ph&spkates, II ihadd 
Imt our object in this^ as in the other difl^ent 4i»- 
theie% to restore the urine as speedily as possible 
to its nstursl state. I am naaj, howeTir^ to be 
obliged to oonliBSs that I have never been able to m^ 
tompliflii this purpose in a single instance, even after 
the most fiur and persevering trial of almost evorjr 
iffinedy that has hitherto been recommended, or that 
X eould devise as likely to effi^t my obj^. The 
consequence has been, that I have never been able 
to procure mare than a temporary relief from suffer* 
iDg by the various exhibition of opiates, &e. The 
operation of Uthotomy, therefore, aeeins to be the 
only alternative in this form of the disease. If, 
however, the ease is doubtful, or the patient refuses 
i^ or his situation will not admit of the performance 
ef the operation, recourse may be had to the means 
finrinerly pointed out when the nature of this dia- 
thesis was treated of in detail. 

With respect to the local treatment in calculi this 
wiU be obviously nearly the same in all the spedes, 
and consist in little more than the exhibition of 
anodynes in some form or other. Hyoscyamus and 
0|6um, dther alone or combined with astringents, in 
some cases, as with the uva ursi for example, may 
be given internally. When thus exhibited, the hy- 
oscyamus is in general to be preferred in the lithic 
add diathesis, and opium in the phosphatic' I have, 
however, seen striking temporary relief produced, 
even in the cases of phosphatic caleidus, by large 
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dOMi of hyiMcyimus combiBed i*itli the uVii unb 
Opium may be abo employed in the tcaaa of nixpft 
podtory, injeetion, emfarocstioii, &». but the hum df 
mtppdAiMy at iBjeetionis perhaps the mott hnefidyil^ 
as well as preferable in other respects. In conjimo^ 
tion with opiates, or, where^they cannot be wed, 
the wann bath, fomentations, sitting over hot watetf# 
and all the well«known similar means, may be had 
recomrse to. In severe paroxysms I have seeto great 
temporary relief produced by a lotion composed ef 
the liguor plumbi acetatU dilutus and tincture ef 
opium, applied to the perineum as hot as possabkb 
by means of sponges, linen cloths, &C 

The treatment of Calculi in the Prostate Gkuii 
will, in most instances, . from the local charaeUor of 
the affection, be of a surgical nature, there beti^ no 
known medidiial means by which we can hope eithef 
to prevent their formation or future increase ; and 
Mr. Wilson observes, ** If these calculi be not very 
trouUesome, our best plan will be to leave them 
alone, and not to irritate the gland, by the intro4 
duotion of the catheter more frequently than may he 
necessary to prevent retention of the urine. When 
vety troublesome, and when they can be fdt through 
the rectum, they may be cut out by an indsion, as 
in the old method of cutting for the stone or the 
gripe^ as it was called ; but what I should conceive to 
be the safer practice, they may be extracted by aft 
incision into the gland from the perinseiim." * In the 

* Lectures on the Urinary Organs, p. 9Q6* 
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idated by Mr. Brodie, before alluded to^ in 
whieh mn abtoess in the gland contained a number . of 
theie ealcuH, a large proportion of them was mioeess- 
folly removed fiom thence and from the bladder by 
Wells's forceps. 

Acute Inflammation of the Bladder is a most 
dangerous affection^ and requires prompt means to 
counteract it as speedily as possible. Blood-letting 
from, the arm (some of the French surgeons re- 
commend bleeding from the foot in preference) to be 
repeated according to circumstances^ accompanied by 
local bleeding by cupping or leeches, from the 
rq^ion of the pubes, and especially the perinseum, 
should be resorted to as speedily as possible. These 
may be followed instantly by warm fomentations, or 
the warm bath, the injection of emollient fluids into 
the rectum, &c. Internally, active doses of calomel 
conjoined with opium may be exhibited, and the bowels 
may be relieved by laxative clysters. After the more 
urgent symptoms have been subdued, various counter- 
stimulants may be applied to the parts above-men- 
tioned ; but if blisters be employed, they should be 
used with caution, and permitted to remain on for 
a short time only, and afterwards such dressings 
applied as may tend to keep them open. The urine 
should be drawn off by the catheter as often as it 
may be required ; but in doing this, great care will 
be necessary, so as not to increase the pain and 
sufferings, of the patient. The French surgeons have 
recommended the injection of mucilaginous fluids into 
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the bladder, with the view of diluting its acrid 
contents, and soothing the irritation ; bat I believe 
the practice has not been generally adopted in this 
country; in particular instances, however, it seems 
to be a remedy calculated to afford considerable 
relief. 

In Inflammation of the Prostate means similar 
in principle to those above related are of course to be 
ad6pted, though they seldom require to be so gene- 
rally active. Cupping over the loins, and the applica- 
tion of numerous leeches to the perina&um, and about 
the verge of the anus, often afford great relief, and 
check the more urgent symptoms ; with these may 
be employed warm fomentations, or laige poultices, 
to the perinsBum, the warm bath, &c. The bowels 
should be kept open by mild aperients or clysters, 
and those purgatives likely to irritate the rectum 
should be particularly avoided. 

In the earlier stages of the disease the use of in- 
struments should be avoided as much as possible. 
When the active symptoms have subsided, much 
relief is sometimes obtained by the judicious exhibi- 
tion of sedatives, which may be employed either 
internally or injected into the rectum ; and in this 
state of the affection, if the catheter can be introduced 
without irritation, its use may be beneficial. 

In Catarrhus P^esica, and other affections of the 
bladder and prostate, supposed to be connected with a 
chronic inflammatory action^ especially in their earlier 
stages, and when the urine is high coloured, ahd 
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dadidedly aoid, the meant above-meniioned, iiitndjr« 
evppiog from the loitii, the application of leeehei, ko^ 
to the perin9ttn)» will be found particularly wnrioeaUes 
in the latter, and more passive stages, these remedies 
can be seldom requisite, at least to the saue extents 
though even in this state their employment in a 
more moderate degree may be occasionally useful. 
In this passive state, gentle astringents combined 
with sedatives, ave sometimes eminently useful; a 
variety of these have been recommended, but none 
that I have yet employed surpasses the uva ursi | 
this either in the form of extract ot infusion, ccmi* 
fained with hyoscyamus^ and persevered in steadily 
for a considerable times seldom fails to diminish th# 
irritation and quantity of mucus, and thus to miti« 
gate very materially the suflPerings of the patient. 

Besides the above, numerous other remedies have 
been employed in this affection, such as madder, camr 
phor, hemlock ; blisters, mustard poultices, setons, &c. 
applied to the perinaeum, and inner part of the thighs ; 
various balsamic substances, as, copaiba, cubebs, tur- 
pentine, &c of the effects of many of which I am un^ 
able to speak ; but from general principles should infer^ 
that whatever is likely to excite irritation will rather 
increase the mischief. The bowels are to be rego^ 
lated by gentle purgatives ; but saline and aoid re- 
medies of this character in general should be atoided. 
The diet in this affection should be %ht and easy 
of digestion, and bee from all stimulating condiments. 
Moderate exercise will be nroner* hnt thm wttimnt 
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%hould careftiUy avoid riding on ^ hcxraeback, or in # 
roUgli carriage^ and in short, fiitigue of any sort ; and 
during Uie winter, and in damp weather, should pro- 
tect himself as much as possible from the influence of 
the cold, or, if circumstances will admit of it» migrate 
to a warmer climate. 

In the treatment of ulceration of the bladder and 
prostate glands and indeed in most c^ the cbronie 
afl^ions o£ those organs described in the present 
section, it should be always kept in mind, that it is 
much easier to do harm, than it is to do good. In 
these affections it is impossible to lay down any spe* 
dfic plan of treatment ; but the principles stated in 
the preceding paragraphs should always be ke{4 im 
view, and the remedies there enumerated be so admi- 
nistered as, on the one hand, to moderate symptoms 
denoting too much activity ; and on the other, to miti- 
gate the sufferings, and support the general health of 
the patient : and these, joined with sudbi dssistanee 
as an experienced surgeon knows how to' administert 
wUl sometimes enable a patient to bear up under liia 
sufl^ngs, and ultimately to arrive at comparative 
health ; at any rate they constitute the whole tbat 
m his deplorable state can be effeeted £or him by 
human aid. 

In spasmodic affections of the bladdo*, whsn acp 
eompanied by inflammatory symptoms, the naual 
antiphh^stic remecdes should be i^mj^oyed. Theae 
may be followed by the use of the wuin bath, « 
warm ftnttentatiom^, and at the same time ^offfitm 
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may be administered, either by the mouth or in the 
way of dyster, accordiFg to circumstances. If the 
affection be supposed to be connected with gout, 
mustard, or other stimuhiting cataphisms, may be 
applied to the feet, &c. Some of the foreign sur- 
geons have spoken highly of the juice of the mc 
sembryanthemum crystallinum^ or ice^plant, in this 
aflfection, but I am not aware that it has been 
employed in this country. In retention of urine 
connected with spasm of the neck of the bladder, 
Mr. Cline has particularly recommended the muri- 
ated tincture of iron to be taken in doses of ten 
drops or more every ten or fifteen minutes till it 
produces the desired effect. 

In paralysis of the bladder particular care must 
be taken least the urine should accumulate in too 
great quantity, and by attention to this point, and 
to the general principles already laid down, the blad- 
der may, in some instances, when the cause ^ not 
of an oi^anic nature, recover more or less of its 
natural powers. When the affection is connected 
with a general debility of the system, in young or 
middle aged individuals, the cold batb. and other 
tonic remedies, may be useful. Should it depend on 
an afifection of the spine, the requisite means to 
counteract such diseases may be employed ; and in 
some of these cases, the judiciquis exhibition of stimuli, 
as electricity and galvanism, the tinct. of cantharides, 
&c. have been found beneficial ; some of the foreign 
tuqj^eons also have recommended the inieotion of 
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cold water into the bladder in this affection. The 
treatment of paralysis of the bladder, however, in aU 
instances, will very much depend on its cause, and the 
nature of the affection with which it is associated. 

To prevent repetition, I have reserved for this 
place a few brief remarks on the employment of alka- 
line and . acid remedies, and of mercury in chronic 
affections in general of the urinary organs. The 
employment of these remedies depends altogether on 
the properties of the urine. When the urine is acid^ 
high coloured, and abounds in the lithates, a little 
of the liqJ^potassa, or carb. sodce, may sometimes 
advantageously form a part of the plan of treatment : 
when alkaline or neutral, which is by far the most 
frequent, a little lemon juice or muriatic acid ; but 
in general it will be found, that neither the one nor 
the other of these remedies can be pushed to any 
extent without increasing the patient's sufferings. 
Hence there are few chronic affections of the urinary 
organs in which saline compounds containing a vege- 
table acid, are not calculated to do much mischief. 
With respect to mercury, when the urine is acid, 
occasional doses of blue pill, or other mercurial, may 
be sometimes used with advantage ; but in alkaline 
conditions of that secretion, the effects of this remedy 
are very doubtful ; and when carried to any extent they 
seldom fail of increasing the irritation, not only by ren* 
dering the urine more alkaline, but probably by their 
pernicious effects on the constitution. In such cases, 
when the use of mercury seems otherwise indicated, a 
solution of chlorine or nitric acid may be substituted. 
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CHAP. II. 

Data showing the Periods of Life, Se^v, S^c. most 
subject to Calculous Affections, and the Marta^ 

' nty attending the Operation of Lithotomy ; with 
Observations on the Circumstances in which Li- 
thotomy ought or ought not to be recommended. 

For the following d»ta respecting the periods of 
Ujfe most subject to calculous affections, and similar 
(drcumstances, I am principally indebted to the works 
of Dr. Marcet and Mr. Smith, before referred to.* 
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27 

4 



37 



4647 



57 
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6667 
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6 
7 



13 
1Q1020 



28 39 



38 



4 4 



48 
3 



1 1 



76 77.78|79 




70 77.7H 



01 
95 



4 



I 

3 
49 
2 



58169 
1 



6869 



40 
3 

50 
8 

60 
3 



70 
3 



79 80 
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Matai. lF\nnttIet. 



m 



62 



34 



38 



37 



28 



18 



2 



^ See p. 95. 
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The foregoing table is taken from Mr. Smith's va- 
luable paper, and represents the nmaber of cases of 
operation for stone at all aires, which have occurred 
in the Brirtol I-to-ry. 

The following table, of similar import, though less 
extensive and perfect, is taken from the same excel- 
lent paper. The district is that of which the town 
of Leeds forms ibe centre, and the data are taken 
from the surgeons' books of the Leeds Infirmary : 





Cum. 




10 years and under - 


- 83 




Between 10 and 20 - 


- 21 




20 and 30 - 


- 21 




30 and 40 • 


- 12 




40 and 50 - 


- 28 




30 and 60 - 


- 21 




60 and 70 - 


- 9 




70 and 80 - 


-2 






1 97 Consisting 


of 



Males 1«8, Females 9. 

During a period of forty-four years, namely, from 
1772 to 1816, according to Dr. Marcet, the foDow- 
ing is a summary of the returns of cases of lithoton^y 
in the Norfolk and Norwich hospital : 



ChUdren under 14 years 
Adults :• 



GonBistuig of 
Males. I Females. 



22T 
251 



8 
30 



T>t*l. 

235 
271 



Totals 478 

T 



28 



506 



. >.-vJ 



-*~- .-• ■ 
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riftidDs OF hitiE^faiXs ftc. 



Thd IbUirvrttif tebte pietente A genmd ti^^ of 
thefl^ data; imd, as far as thejr can be ekliibiMd# of 
the pfQt)drtfotis <tf stone cases bdhre and after pnberty, 
and of their occurrence in the diffisrent saxes t 



14 ^hAtk tuAi mUet 
Above 14 years. . . 



Brictol. 

178 
177 



Leeds. 

SB* 
101 



3to i 197 



Norwich .1 

235 
271 



Total. „ 

509 11 
549 



J06 I05a 



ConsisUnK of 



Mfelefc 






1014 M 



^rom these data, therefore, whether taken collec- 
tively or individnally, it appears, first, that nearly 
one half of the whole number ofstdne cases occurs 
before the age 6f puberty ; and fJpotil the two first 
tables, that thet'e is an evident increase in the num- 
ber of cases about the age of forty years. Secondly, 
from the general table it appears that the proportion 
of females to males afflicted with this disease, is only 
about 1 in 23. The Norwich table appears to show 
that the proportion of adult females with stone is 
greater than this estimate, and greater also than that 
of female children ; but th^ Briitol tabk is M. vari- 
ance with this conclusion. 

Wit!i Yespect to the causes of the greater preva- 
\ets^ of isttfue before puberty, ahd about this middle 
age, th^se ]>dliite, I flatter myself, have receivi^ conid- 
derable elucidation from thfe remarks contained tn 
the jN^eoedi^ Raptors. Hence it will, perhaps, 
be oi^y necessary to obs^re here, by way of 
recaplndalSOn, that the greater prevaleaoy. before 

* BiHiSfSJI pati^ ktm (ks proportions id the Bristol tsbks. 
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puberty seems to depend chiefly on the greator tm- 
deney to urinary derangements at t^is age, and th^ 
oompKrative narrowness of the wrethra, by whieh the 
escape of the Oalculns, ivhen onoe forsaedf is rendered 
more difficult Between the age of puberty and 
forty or fifty there seems, in general, to be leas 
tendency to urinary derangements than atrimy otba: 
period of li£^ and hence the comparative infrequeney 
of calculous affections. But about the middle pe- 
riod of life, when the powers of the constitution 
become stationary or retrc^ade, and gout beging to 
make' its inroads into the system, a disposition to 
urinary disease is very apt to again manifest itself, 
particularly in those who inherit a tendency to gouty 
aflfections, or are otherwise predisposed to them^ and 
hence the greater frequency of stone at this period. 

As to the second point, so clearly established by 
the above data, namdy, the infinitely greater fre- 
quency (^ calculous diseases in the male than the 
female se^, as well befinre as after puberty ; this oan 
be only referred, at presait, to the diffisrences exist- 
ing between the length, &e. of the urethra in the two 
sexes, the shortness of the female urethra being &« 
vioimible to the eocsnge of the calculous nudei, Some- 
thing, iJso, may be ascribed, at least in the adult state, 
to the more regular and saber habits (tf fi^males. 

I should in this place make some remarks <m the 
frequency of calculi in different countries, and in 
different districts of our own country ; also on the 
comparative frequency of th^ disease in modem and 

T 2 
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anrient tones; Imt the date on these points are, in 
general, too imperfeet, at pfesent^ to pcnnit us to 
arriTe at any satisfactory results. For what is known 
on these sulgeets, we are diiefly indebted to Dr. 
Maroet and Mr. 8mith, to whom, therefore, I refier 
the reader. It may, however, be observed, that 
warm dimates in general, and even parttcnlar dii^ 
tricts of oar country, as Hereford (in the hospital of 
whic£ county there has not been a angle applicant 
for stone since its erection in 1775)) appear to be 
reoiarkably exempted from these affections. Im 
Hanover also, and in certain provinces m the Rhine, 
the stone is said to be almost imknown.* On the 
contarary, other districts, as that surrounding Nor- 
wich, are exceedingly liable to these affections. Mr. 
Hutchison has shown that the disease is of raro oc- 
currence among seafaring people.f With respect to 
the comparative frequency of the disease in ancient 
and modem times, the most perfect data seem to 
prove, that the disease is nuHre rare at present than 
formerly. These facts are very important, but at 
present they do not admit of a satis£u^ry explana- 
tion. 

After these observations, which I trust will be 
considered as a sufficient illustration of our data, we 
come to make a few remarks upon a very important 
question, connected with calculous aflbctions, which 

* See Traite des Maladies de la Vessie, Ac* chez lea Vie3- 
lards, par S. Ch. SoemineriDg. p. 62. 
t Med. Chirurg. Trans, ix. p. 448. 
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medical men ate frequently called on to decide; 
namely, whether the operation of extraction be imr 
mediately necessary, or. whether it can with propriety 
be deferred for some time, or even altogether. The 
obserrations advanced on the different diatheses, in 
the fdhner part of this volume, will enable us to 
speak with greater certainty on these points than 
could be done previously ; but before we proceed, 
perhaps, it. wiU not be amiss to inquire .briefly 
into the mortality attending the operation of litho- 
tomy. 

The following is a summary of the most perfect 
data we po(E»ess on this subject The first and most 
complete table is. taken fi:om Mr. Sfnithfscjiaper, so 
often quoted, and jrepresents the JBortality^'fiom litho- 
tomy, as it has occurred at different ages in the 
Bristol Infirmary : 



lUteof 
iffortality. 



. < •■ > 



. ' i 



'It VI l;/ 



Age. 

10 years of age k under 
Between. ••• 10 & SO 

• ••• ••••••• SSvi* • oU 

80. . 40 

40.. 50 

50. . 60 

• ••••••• ••• fJlil. • / V 

70. . 80 i.. a t CB««*» p«fc«tty.* 

Mean at all ages . .Ik-H " > j^'i^'^. 

C as. ...1 in 4^. 



1 in 


44-- 


j> « •• 


6 


* •/• 


..7f 




^. 




34- 




4|; 




a^ 


, 


2 






* Partly estimatecL 



.".«. X 



• --'.•■- 
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MOKTAUTr FEOM 



. The Allowing taUe is abo takoi fieom tlie iane 
ptper^ and fefisn to the Leeds distnob Then oo- 
enned in the Lieedf Hoi^ita], . . 



fi:om 1767 to 1777 

1777 . . 1787 

....1787.. 1797 

1797. .1807 

w..l807.;lS17 



of 



DM 



Raleo^ 



. . 24 of which S or 1 ia 12 



1. 1\ 



f ■ 



• . \Jim . . • • • 

• • ti*f 4 • • . . 

• . 'MiU . • . • • 

• • wO • • • • • 

Mean at all Jigeft . . 1 in 74- 



..8 
..S 
..T 



1 74. 

. » X . » • I Y 

• • 1 • • . 6 

• • 1 • • • S^' 



A^xcut^x^ tQ Dr. Mtrcet^ the nmrtalitf in the 
Nevwioh Hoipital, foxitha lest 40 yesm, hoe heen 

• 

{ .^dbrep^beiEty, as • . • «u ... 1 in 18 
lAfter^^piibirty ^ . . # . ♦ «♦ .^% 1 . . 44* 

hI'jtOTti}.. 



(♦a, 



ti; 



r— ^ 



Or generally at all ages ... 1 in IH 



From these data it appears, that the mortality 
from lithotomy h^ . been much less in the Norfolk 
Infirmary than in either o€ the others, iNurtiiBidarly 
in the Bristol Infirmary. In also appears, from the 
Norfolk table, that the *^e^er^/ risk is less in children 
than in adults, in the proportion of about fi>ur to one ; 
but, on the other hend^ from the Bristol table, the 
chaQet#- seem nearly equal.' These diffisrenoes are 
at j^piesent iaexplicaUe ; but, I think, * from the 
greater nimiber of cases occurring in the Norfolk 
Hospital, and other circumstances, that the data 
famished by that Hospital present the most accurate 
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fMimate of the itkAw mwtallty, Wittf^ mi ^t^ 

tidce the mean of all theie data^ wt Kbi^ l^M^bly 
•pptotdh very nearly the latio of ingrt«lity» w it oe^ 
eim Aem lithotomy, at all agep, over tl)e ^vMf 
Idiigdoin: 

M^a^ at 9II a^es. in thei^ 

3riitol Infirmary ., J --^^^ ^ 

DQ.iutheI/eedii^,,« e«-«'>f 1 t« 7^ 
Do. in the I^orwich I . » II4 



Mean ratio of mortality, . • . 1 in 7^ very nearly. 



iW«a««W*!M 



We came now» in th^ lai9t plac^, tp make a few 
remavlMi upQn jd^e ci^cumstancef which ought to be 
Ukm into account* in determining our opinion with 
]r#(ip?ct tQ the propriety or n^cefisity of the operation 

of lithotomy* 

1. The operatiim of lithotomy should iq. general 
be p^ormed either immediately or as $oon as po^si. 
Uf, a, iu all cases of calculus occurring be£gve pu^ 
tM^f of what<^y#r 9pe(m they may be ; and, b. 
wHieiieyer th# phosphatic diathesis is distinctly ascer- 
tained to he prepent» ^ ey^n when the urine abounds 
with pale (xdourad lithate of ammpnia* 

Hy Whenever a calculus^ no matter of what species^ 
M aape^rtained tp oj^ist in the bladder before puberty, 
4m9Gsmt I thii»k^ in general, be but one opiniw 
^WPyeoting tbp prppHety of removing it, The rea- 
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sons are so oWious, that th^ scarcely need be stated; 
it will be' sufficient to remark, that a long series of 
inevitable snfferiiig will be thns prevented, the risk 
of a fatal result diminished, and the ehanoe of 'a 
perfect cure rendered greater than in a more ad- 
vanced period of life. In general it will be better 
that the operation should be perfonned immediately ; 
hut if the lithic diathesis be steadily present^ if the 
state of the general health be good, and if the suf- 
ferings in consequence be moderate, the operation 
may be delayed till towards the age of puberty, as, 
from the favourable changes which commonly take 
place at this period, there will be less risk of the 
disease returning : but, if the general health appears 
to have given way, and the patient suflfers a great 
deal of pain and irritation, as is most frequently the 
case, delays will be exceedingly dangerous. 6. As to 
the second point, I give it as my decided opinion, 
that in all cases where the phosphatic diathesis is 
fairly established, the operation is the only alterna- 
tive, and the sooner the better. This opinion is 
founded on the facts sufficiently, I presume,' esta- 
blished by the data brought forward in a preceding 
part of this volume, 6om which it appears that this 
diathesis uniformly succeeds to all the othen ; that 
it never changes when a calculus exists in the 
bladder, so as to leave room to hope for a better ; 
consequently that it is the last and worst stage of 
the disease, and will certainly sooner or later termi- 
nate the wretched existence of the patient; if per- 
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mitted to ptooeed. The only alteniative in such 
cases, then, is, ei^idently, to remove the caknlns as 
speedily as possible, before the ecmstitutimi beoomeB 
too deeply affected, and particularly before the blad- 
der becomes diseased, whidi is one of the most cor- 
tain -and distressing consequences of this species of 
calculus. ' Nearly the same remarks apply when the 
mine is loaded with pale coloured Uthate of ammo- 
nia, or the disease appears to be in a transition state ; 
as, in this case, I doubt very much, from what I 
have seen, if the lithic diathesis can ever be fairly 
re-established^ at least while a calculus exists in the 
bladder. 

S. The operation of lithotomy may be firequently 
postponed under the following circumstances; name- 
ly, when the calculus is small or of moderate ma 
and of the lithic acid spedes, and when the lithic 
acid diathesis is steadily present, and particdarly if 
the patient be in the prime of life, the constitution; 
&c, sound, and the sufferings comparatively mode- 
rate ; provided always that the patient will conform 
to the necessary plan of regimen, &c. calculated to 
remove or diminish the diathesis, and thus to pie- 
vent the increase of the calculus. 

It has been stated in a preceding chapter, that a 
lithic acid calculus has been frequently known to exist 
in the bladder for a very long time, without pro- 
ducing much uneasiness; it is evident also, that }£ 
the urine can be preserved in a perfectly natural 
state, a calculus thus situated can receive no increase 
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WL Imlk; Iwl it lias be^ii rtndered pnhtUe^ iii»t 
ikam tivo dieamftaaoes o(^€»«(; ii«indy» thut n 
pirfeotly Bfttuml ecxnditioii of the uiiiie 11 goMfilly 
ajBoompinied bjr fireedom fiiom piiii and inritnliM^ in 

tln4» itt weU fus in idl (rtlier spedes rf cdciilm und^ 
these cifeu0iitaiiGes» theirfore, I ArnHd fed gieet 
hflsitfitioii in recomiBeiidiiig • person in the piiiiie of 
life, with perhaps a iamUy ef ehfldrai depending 
upon his ex^rtionst to risk his life hy mhimtting to 
the operation of lithotomy ; at least, tiU it had heen 
asoertained, that the means proper for rend^Eing the 
wine natural, &e. had been resorted to, and had 
£uled ; or if they had been found temporarily bene-^ 
fieial, that they could not be persevered in. But if 
the proper means have been resorted to at an early 
period of the affectim, which is of the first impw<» 
tmee; and if they prove adequate to restore the 
natural condition of the urine, and thus ]»event tba 
increase ef the calculus ; and if patients will eonform 
to the necessary regimen, &c with the view ^rf'pre^ 
serving matters in this state, I am fiilly satisfied, 
from what I have seen, that in by fer die greater 
number of instances, the subjects of this disease may 
pass a great many years, perhaps a whole li£^ with 
a small or moderately sized lithic calculus in the 
Uadder, with comparatively very little suffisring ; 
and that thus the necessity of a cruel and dangerous 
operation may at least be put off till a pmod when 
life may be of less consequence, or perhaps altogether. 
On the eontrary^ if a patient be not fwfficiontly a 
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^toie to adheie ta the restrictiTe r^gignq^ W)4tS!^ 
necessary means ;, or if these 4o not S^ve hUa iMmi^ 
or restore the natural condition of the urine ; or if 
his situation in life or daily occupation expose him 
to violent exercise, or other unfavQurabl? ciraim- 
stances ; I wish it to be distinctly understood, tbut 
in such cases the above advice is inapplicable^ an4 fJff 
retention qfthe calculus dangerous. ,...., 

How &x the above rules are applicable to th^ mflir 
berry and cystic oxide calculi, I do not Imow^ Ti^p 
rough sur&ce of the- mulberry calculus ivill Jfr9}i^y 
produce, in most instances, too much irritfttipn to ^ 
mit it to be retained in the bladder for my levgth^^ 
time; but» with the exception of this cirqp^stpf^ J 
have the strongest reasons for believijig, jthajt tbu.c^^ 
cuius is subject tp nearly the same laws as tlf iSwUt^jtup 
acid species. * Of the cystic oxide calculu^> , I ^an^ ^j 
but little, though I fear from the severity ^f tb.e ^- 
stitutional derangement present, and the v^j^ty 
with which the calculus is likely to increase ..in J^ull^y 
that its retention in the bladder for any great Ji^f^gth 
of time would be impossible. 

In conclusion, it may be observed, that I Viiitk: tbp 
above remarks to be understood in a gener^ s^f^s 
and as totally independent of surgical r^asfopfi or ^^^ 
Acuities, with which I have nothing to dp,; hi)t 

* I have already alluded to Mr. Wilson's corroboration of 
this opinion, wlio ^Iso states, that this species of ealcaiiis, ttot- 
withttimding its roughness, frequently produces cemjpMi^tiy 
little suffering. Lectures on the Urinary OiyaQS^ p. 285. 
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Hriiidb nnirt fikewise be obviously tsken into seeomit, 
IB til esses of cskulns in the Usdder. 



[SohcnU for the Stone. In a work of die present 
ditoaeter, my readers will naturally expect, that the 
subject of solvents for the stone, which formeily so 
much occupied the attention of the profession, should 
"be mentioned. When the first edition of this work 
was printed, I knew nothing about the matter, and, 
tha^efoiie, avoided it alfa^^ether. Since that time I 
live seen two or three attempts made to dissolve the 
stone by injecting the solvent into the bladder. The 
leSulUy I am sorry to say, were by no means such as 
to impress me with any very fiftvourable notions of 
ite general practicability of this plan ; and, indeed, 
^heii the very weak state of the solvent that can be 
tiius employed is taken into account, the consequent 
Unj^h of time necessary for continuing the experi- 
Hient, and above all the refractory nature of certain 
taikuli ; I confess I am very much disposed to doubt 
if any solvent at present known, can, in the great 
minority of instances, be ever so administered as to 
produce the desired ef!ect : and this I believe is the 
general opinion on the subject. With respect to the 
Ifdion of solvents taken by the mouth I have at pre- 
sent still less faith. Nothing, however, is impossible ; 
and, I am willing to encourage the hope, that hereafter ' 
some more efficacious means than any that have yet 
been attempted will be discovered. 
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CHAP. III. 

f 

Recapitulation^ containing practical Rules for ^e- 
termining the Nature of the Affection^ and i/i 
appropriate Remedies^ from the Properties ' 6/ 
the UrinCf and other Symptoms. 

It is my intention to offer, in the present chapter, 
what may he considered as a general review of the 
whole subject, and particularly of some points im- 
perfectly discussed in the preceding pages, under the 
foUowing heads : 

1. Increased or diminished Quantity of ike 

urine. 
2.' Colour and transparency of ditto. 

3. Specijic gravity 6f ditto. 

4. Acidity and alkalinity of ditto. 

5. Urinary sediments. 

6. Bloody urine. 

7. Mucous and purulent urini. ' 

8. Suppression and retention of urine* ' 

9. Incontinence of urine. 

10. Pains of the back and loins. 

11. Irritable bladder. 

To enable us to form a correct notion of the Tan- 
able properties of the urine, it is necessary that w:e 
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should accustom ourselves to observe it in some re- 
gular and uniform manner. For this purpose I pre- 
fer a transparent cylindrical vessel, such as a common 
phial, of not less than one inch, nor more than two 
inches in diameter, and from six to eight inches 
long. In such a vessel all the sensible properties, 
jboth of the urine and its deposites, can be distinctly 
ascertained, while in an opake vessel the most ex- 
perienced eye can hardly determine either in a satis- 
&atarj manner. ''^ 

When the object is more particularly to determine 
the operation of the kidneys, the urine^r^t passed in 
tht marmng^ should be chosen for examination. The 
urine passed after a principal meal, as after dinner^ is 
liable to be considerably influenced by the derange- 
4nents of the digestive functions, on the nature of 
which it will frequently throw considerable light; 
while, for the same reasons, it is less favomiable for 
inquiry into the peculiar operations of the kidneys. 
The effects produced by time on the urine are also 
frequently very instructive; hence it should be always 
put by for at least twenlj^-four hours, and the na- 
ture of the changes it undergoes be accurately 
noticed. . Patients sulgect to urinary diseases should 
be also directed to make these observations for them- 
selves, and to keep two or three glasses in their bed- 
rooms for that purpose. 

^ Except in the cases of pink and yelUm urine, noticed below, 
9xA^ perhaps, in one or two other appearances, which are best 
seen in an opdke tjohite vessel^ or by partially covering the phial 
Witflk t^ied! of Whfte paper. 
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la tho exwiiiuttioa of any given specimen of urmeb 
the first general question to be detennined is^ ^h^ 
ther the disease be one of the secreting or the am- 
taining organs i that is to say, whether the kidneys 
be the ueat of the disease, or the bladder, &g.; at 
ivhethtt both be implicated in the affection. 

When the urine contains neither mucus, puS| nor 
blood, it may be concluded in general that tiu^ 
kidneys are the source of the disease : ^en mucus 
or pus are present^ the containing lagans, a^ piO- 
bably the bladder, are certainly affeeted : wh^n the 
urine is unnatund at the SMue time that it contaiaa 
mucus or pus, as is most usually the cafie^ both the 
kidney and bladder are implicated in the affeoticm. 

Having settled this general, and often very ttnp(H>- 
tant preliminary point, the urine may be next eoar 
sidered as to its 

1. Inarwied or diminisked QuaiUity^ The dtaa- 

^d quantity of urine voided by a healthy inditi- 

dual, in twenty-four hours, has hb^ VArioitoly 

estimated ; and, indeed, when we oonsid^ the :kuh> 

ture of &e eulgect, we can scarcely wOnd^ at the 

difi^ence of opinion respecting this ^nt. The tiAb- 

brated Haller supposed the quantity to be ae high 

as 49 oz. Dr* Bostock thinks the esti^iate of Rye 

more comefit, who fi^ed it at 40 09» I am disposed tp 

diink that even this is too higbf and that ill a y^ima 

who does not drink more than tiie simple wantd Of 

nature require^ 8 lbs. or 32 oz. is a fair aveii^, 

taking the w}iole year together. G^epUy yyeftfcity, 
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the quantity of urine is greater in the' winter than 
the summer ; and hesides this, it is Hahle to be in- 
jlnenced by a variety of causes, the modus operandi 
of which is sufficiently obvious ; so that, perhaps, it is 
impossible to hope for any thing like a standard that 
shall be universally applicable, and every individual 
must to a certain extent be measured by his own 
standard. 

Generally speaking, nothing can be more opposite 
than the conditions of the system, and consequent- 
ly prindples of practice indicated by a diminished or 
increased flow of urine : thus a diminished flow of 
urine usually accompanies active inflammation or an 
inflammatory state of the system in general ; while 
on the other hand an increased flow of urine, or 
diuresis^ very constantly accompanies those diseases 
connected with a peculiar state of nervous irritaUlity, 
as hysteria ; it may also be produced by certain pas« 
inons of the mind, as fear, &c. Hence ' an increased 
and diminished flow of urine are symptoms of 
primary importance in all diseases in which the urine 
is concerned, and whatever may be the disease sel- 
dom fail of furnishing us with a clue to the prind* 
pies on whiieh it is to be treated. 

S. Colour and Transparency of the Urine. The 
colour and transparency of the urine are often points 
^f considerable importance in urinary aflections. 
The natural colour of the urine deepetied is a ne- 
cessary consequaice of a diminished flow of urine, 
whetha* fiom natural cauises or from disease. The 
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nattirtl colour of the lirine inclining to red denotes 
fever or inflammation. Urine of a pink colour, which 
is rather uncommon, occurs in cases of obstinate dys^ 
pepdia, accompanied by organic disease. Urine of 
a yellow tint denotes jaundice. These two last lants 
can hardly be seen by transmitted light, but are best 
observed in an opake shallow white vessd. The above 
tints are understood to apply to urine of the ordinary 
degree of transparency after cooHng^ and which does 
not contain sediments. Uxine which, after cooling, 
assumes a copptHsh hue, and becofnes remarkably 
tramparent, is generaUy acid, and the cireum* 
stance denotes a very strong tendency to th^ 
depoi^ition of lithic acid in the form of gravel, ftc. { 
it is a formidable appearance, and requires immedi^K 
ate attention. The urine is frequently of a yellow ot 
citron tint and iiransparent» when there is i^ ten-^ 
dency to the deposition of oxalate of lime ; bttt thin 
IS) perhaps, hardly striking enough to be ohafao^ 
teristic of that circumstance: Urine of a pale yellow 
<Mr green citst, transpui^nt both when past and on 
cooling, and having a sweetish hay-like smell, 
eotumonly denotes diabetes. If of the same tints, 
but opalescent when past, and having a t^tiohg and 
^eiy peculiar smell (not t^ be d^seribed) the cystic 
oxide diathesis may be sAspeet^. tf of li ^sii ifAiey* 
like appearance^ and opalescent when past, with a 
st^ng urinous smell, it is commonly alkaline, or 
i^^sdily beoomei^ so on coolings an^ a tendency to 

€he iep»6iti(Ni of ihi? plk^hates is d)eno«e& 

u 
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The above are some of the most striking points 
eonoected viith the colour and transpareney of the 
urine ; but I r^ret to say, that there are a great 
many more suffidently characteristic of diffisrent a^ 
£e<^n8, . which cannot be described so as to be made 
intelligible to others, and particularly to those who 
have not made these subjects their study. 

3. Specific Gravity of the Urine. The specific 
gravity of the urine is as variable as the quantity, 
and, generally speaking, follows, though inversely^ 
pretty Dearly the same law; that is to say, the 
greater the quantity of urine the lower (in health) 
the specific gravity. We mentioned the attempts 
that have been made to fix an average quantity of 
urine, and similar attempts have been made to fix 
an average specific gravity, and probably with about 
the same degree of success. I have supposed the 
average point in question to lie between 1010 and 
l'P15, and this is probably not far from the truth, 
talking the whole year together ; though it is to be 
borne in mind, that in summer it will be generally 
found higher and in winter lower than these points. ; 

Urine of much lower specific gravity than 1*010, and 
at the same time transparent and of the natural co- 
lour much diluted, commonly denotes a tendency 
to srpasm: or when opalescent and whey-like, a 
tendency to alkalescence, or a deposition of the phos- 
phates. When of considerably higher specific gravity 
than 1*015, and of the natural colour, much . deepened 
or inclining to red* a tendency to feye^t or some de- 
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rangement of the digestive functions, and especially 
of the hepatic system, is usually denoted. When the 
specific gravity of the urine is as hi^ as 1*030, and 
it is at the same time pale coloiured and transparent, 
diabetes may almost certainly be pronounced to be 
present. When the specific gravity of pale coloured 
urine varies between 1*020 and 1*030, and the smeU 
is not remarkable, nor the quantity very inordinate, 
an excess of urea may be suspected. 

4. Acidity and Alkalescency of the Urine, In 
forming our judgment of these most important pro- 
perties of the urine, reliance should be hardly ever 
placed on a single trials but, as in all other instances, 
the ^ew^rfl/ character of the secretion should be chiefly 
attended to. The test commonly employed for acidity 
of the urine is litmus paper, and it should be remem- 
bered, that healthy urine does and ought to redden this 
paper; not, perhaps, by means of the free acid it 
contains, but of the lithate of ammonia and phos- 
phate of ammonia present, both of which salts, when 
in scdution, having been found to possess this property. 
In judging of the acescency of the urine the immediate 
effects only produced on the test are to be noticed. 
The colour of the litmus is reddened, and indeed nearly 
destroyed by almost all natural urine, after the paper 
has been dipped in it, and exposed for some time to 
the air. This arises from the decomposition of the 
salts above-mentioned, and of the muriate of am- 
monia, from all which, the ammonia, under the 
above circumstances, readily escapes, thus leaving 



2§t ACttotTY A^D ALKAUSSCEHCT 

the add behind to exert its peenhar pmpati es on 
the paper. 

To enable one to judge with adrantage fiom the 
effects prodooed by the mine on litmns paper, con- 
siderable practice is necessary. An expetieBeed eye 
can determine with tolerable certainty from the tint 
produced, and the colour and transparency of ^ 
urine, whether the reddening effect be produced by 
the salts above-mentioned, or whetha* it dtpends in 
part on the prei^nce of a free acid ; but to on inex- 
perienced eye, the whole will appear confusion* To 
those, however, who have not studied this subjeet, 
and who wish to acquire information, I can only 
recommend practice^ as it is not possible to convey 
by words any thing like precise information on the 
point in question. A very delicate test of the pre* 
sence of a free acid in the urine, is the preGipita*> 
tion of the lithic add from it in the solid state, and 
the quantity of free acid present may be commonly 
judged of pretty nearly from the time required to pro* 
dtkie this effect, and the quantity of lithic add preci* 
pitated. If the lithic add be not predpitated till afte^ 
some time, or till the urine begins to cool, the quan* 
tity of free add is gener^y trifling ; if the Bthio add 
on the contrary be predpitated before the urine qpkU 
the bladder, the proportion of free acid is much gtetAa 
er, and a more formidable disease is denote* 

• In particular states of the system ati adid seeW tcr M gi- 
iMrated dilfftig tbs p«ti^ctiofl of tb« lAfu^ aad iH thil gilt 
tW iiibN9 aoiil Will bo idto preei|>itatedy birt » nwuribs fan bwdlf 
occur from this circumstance. 
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The moit delicate teat of the alkaleseeQce of the 
urine, is litmus paper that has been previously reddeni- 
ed by a very weak acid. Turmeric paper is muth less 
sensible, and when urine sensibly affects this test, itsid^- 
kaline properties, which generally depend on ammonia, 
caxk, for the most part, be readily determined by the 
tmell. For the urine to be alkaline, when first past, 
ia comparatively a rare occurrence ; and in slighter 
cases, in estimating the degree of this state of the 
urine, the time required before the urine begins to 
indicate alkalescence should be always taken into 
account Alkaline urine is generally pale coloured* 
and more or less turbid : its specific gravity is vari« 
able; generally moderate or low, but occasionally 
rather high ; it frequently abounds in the phosphates, 
particularly the triple phosphate of magnesia and 
Itmmonia; and when it deposites the alkaline li« 
thates these are generally pale coloured, and some- 
times quite white. 

When the urine is steadily acid, high coloiu-ed, and 
concentrated, the state of the constitution is generally 
such, that if the other symptoms require it, mercurial 
and saline remedies may be given freely, and with 
safety and advantage. But when the urine is alka- 
line the case is very different ; here mercurial and 
saline remedies, if pushed to any extent, ahnost in* 
variably do much harm. By saline remedies I mean 
more especially those saline compounds which con- 
tain a wgetable acid. The most effectual method of 
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rendering the urine alkaline, and of keeping it so, is 
to give repeated small doses of saline compounds 
containing a vegetable acid, such as the Rochelle 
salts, &c. Hence when the urine is already alkaline, 
the mischief that the exhibition of such remedies 
is calculated to produce, must be sufficiently obvious ; 
and, indeed, no one but those who have attended to the 
subject can hardly conceive the bad effects produced 
by remedies of this description in certain diseases of 
the urinary organs. When the mine is alkaline, 
should the use of effervescing saline remedies be in- 
dicated, some mineral acid, such as the sulphuric, 
should be employed. 

In all urinary diseases the acidity and alka- 
lescence of the urine are of the utmost importance, 
and should be carefully studied in all their forms and 
grades by those who practise in these affections; 
and even in other affections, in which they are to be 
considered as symptomatic only, their importance is 
always very considerable, as they indicate peculiar 
states of the system, which the physician ought to be 
acquainted with, and which, in many instances, he 
cannot discover so easily from any other source. 

5. Urinary Sediments. By urinary sediments I 
mean here, those derived exclusively from the urine, 
and which, in general terms, may be considered as 
consisting of the alkaline lithates and earthy phos- 
phates. The most frequent ingredient of urinary 
sediments of the former description is the lithate of 
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ammonia; this, as we have attemptcsd to sbow, 'ap- 
pears under three forms, or rather assumes so many 
different colours, viz. the yellow, the pink, aiid the 
red, the latter of which is composed of a mixture of 
the two former. Of these the red variety of sediment 
is most frequent, and occurs during phl(^stic fever, 
goutf &c. in individuals otherwise healthy, and ac- 
companies acidity of the urine. The yellow sedi- 
ment, especially when it approaches to white, is more 
rare than the red, and denotes a tendency to alJka- 
lescence of the urine. The pink sediment is more 
rare than either, and generally denotes isome (H'gahic 
or deep-seated affection, more especially of the liver. 
All these sediments are held in solution in the urine 
when first past, and are deposited on the cooling of 
that fluid ; by heating the urine again, however, to 
its natural temperature, they are all readily redis- 
solved, and this - may be considered as their charac- 
teristic property. The sediments composed of the 
earthy phosphates are white, and are always depo« 
sited by urine either actually alkaline, or having a 
tendency to alkalescency. There is, however, one 
form of sediment perfectly white, which is deposited 
by acid urine. This consists chiefly of the lithate of 
soda : of this I have seen two or three instances* only, 
and in one of these, enormous quantities of this sub- 
stance were passed in the form of powdered chalk, 
and Occasionally like a paste composed of chalk and 
water. 
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. Bc«de» ^SSmwe of ooloiir, uriiwjr iwdiaMatt 
aMume a variety of other AppeanmeeB, which aie 
highly innttucArt n$ indicating partionlar states of 
$iMie^ but which I n^ret to say cannot be de^ 
scribed so as to be rendered intelligible to another ; 
all I can do, therefore^ in this and similar circum« 
stances, is to recommend a careful study of the tnV 
jeet to those who wish to acquire a knowledge of 
urinary diseases in general^ and to assure than, that 
theijr labour, on this point in particular, will be amply 
repaid. 

6« Hamaturia^ or Bloody Urine. The source of 
blood in the urine may be various, and is often very 
obscure i this pointy however, if practicable^ should 
be determined in the first place, and, perhaps, the 
following observations will throw some little light 
on the subject. 

When the blood is derived from the kidney it is 
generally equally diffiised throughout the whole 
mine : on the contrary, when derived from the blad- 
der, the blood, for the most part, comes away in 
greater or less quantity at the termination only of 
the urinary dischaige, the urine having previously 
-flowed off neatly pure. In the former case also, co- 
agulated fibrin, in the shape of wormSs and whidi 
have been moulded in the ureter, and subsequently 
washed out by the urine, are not unfrequently met 
with ; and when these appear the iMagnosis is eonmioii-^ 
ly unequivocal. So much may be inferred from- iiut 
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mere appearances of the blood ; but when thet^ is H 
settse of heat and weight, accompanied by more of 
lifss of pain in the region of the kidney ; when ttri^ 
nary calculi have been known to descend ftom tluft 
kidney, and there are syitiptoms of the piresence of 
others, while those of disease or calculus in the 
bladder are wanting, the hsemorrhage may be fairiy 
supposed to ccwne from the kidney or ureter. OA 
the contrary, when there are evident sjrmptoms 
of stone in the bladder, or other disease of thirC 
organ, or the prostate gland, and the kidn^ is 
not affected, the bladder may be safely considered 
as the source of the haemorrhage. When the blood 
comes away guttatim without the urine, it may be 
supposed to come from some part of the urethra. lit 
this case, however, the blood oceaisdonally flows badt** 
wards into the bladder, and thus produces some vtd^ 
certainty as to its origin. 

The loss of blood by the urethra is seldom so 
large as to be in itself dangerous, though some formt 
of the affection are more serious than others. One 
very troublesome, and sometimes dangerous cons^<< 
quence of great haemorrhage into the bladder is the 
fimnation of a coagulum in that organ, which, by 
eausing retention of urine, and other distressing 
symptoms, often produces alarming consequeneeisi, 
espedally in old people in whom the prostate is 
diseased. Another unpleasant consequence of (lie 
pttesence of blood in the bladder is the formation of 
a nueleosi round which ealiidaus malter fometimei 
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eoQcretes^ and thus the foundation of urinary calculus 
is, laid. Hasmorrhage from the bladder is also occa* 
sionally a distressing and formidable symptom in 
difieases of a typhoid character, scurvy, &c. 

The treatment of haematuria will of course depend 
on its seat and cause. Haemorrhage from the kidney, 
when occurring in a young subject, and attended by 
inflammatory symptoms, strong pulse, &c will some- 
times require abstraction of blood, either generally or 
locally, and the usual antiphlogistic treatment On 
the other hand, when accompanied by symptoms of 
debility, as in typhus fever, or scurvy (in the latter 
of which the urine is commoiUy alkalescent), tonic and 
astringent remedies, such as th^ mineral acids, &c. 
will be proper. In ordinary cases, when there are 
no striking symptoms either of excitement or de- 
bility, and when the cause is of a mechanical nature, 
small doses of balsamic remedies, and particularly 
copaiba, haye been strongly recommended by some 
practitioners, while others again have extolled highly 
. the effects of the tindt.ferri muriatis. In all cases, 
rest in the horizontal position should be attended 
to as much as possible, and the patient should 
carefully abstain from all exciting causes, otherwise 
no remedy whatever can be expected to produce much 
good. 

One of the most formidable cases of haemorrhage 
from the kidney that I ever saw, and which baffled 
for a long time every means that the most experi- 
enced practitioners could devise, yielded almost im* 
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mediately to colchicum, and the use of a strong in- 
fusion of uva ursi, and the gentleman continue 
tolerably free from the affection for nearly two years ; 
latterly, however, it has returned again in a slight 
degree. The cause of the a£Pection in this case was 
very obscure, as there were no symptoms of calculus 
in the kidney, nor did he inherit gout, though he 
had had one very slight attack of this just be- 
fore I saw him, which led me .to recommend colchi- 
cum. In another very severe case of this description, 
the above remedies, and every thing else that cotild 
be thought of, failed. This gentleman was in the 
prime of life, and had for some time suffered almost 
constant pain in the region of the kidney. He re- 
sided in the country, and a short time after I last 
saw him, died rather suddenly, but from what cause 
I do not know. In this case I think it very pro- 
bable, that there was some very extensive disease in 
the kidney, probably of a fungous character, as he 
never had been subject to calculous affections, and 
could not trace the affection to any particular in- 
jury, &c. In another instance of obstinate hsema- 
turia the bleeding was constantly preceded by a 
shivering fit. 

7- Mucous and purulent Urine. As a generd 
rule it must be sufficiently obvious, that when the 
urine contains a large quantity of mucus, the blad- 
der must be affected; for the kidneys (although 
they secrete a mucus, under particular circumstances), 
ar« probaUy not capable, on account of their limited 
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quigoitudet of secreting any preat^ quantity of that 
fluidf There i$» however, a species of secretimi 
which is usually called mucus, and which, for w«it 
q{ a hetter name, may be distinguished by that 
t^rm, whidii is frequently thrown out in great abun- 
dance by the kidneys, when disorganized, or oon** 
taining cysts. This may be sometimes distinguished 
by its peculiar appearance, and by its property of 
undergdng a sort of imperfect coagulation, or gela- 
tioiaation like fibrin, of which it seems to be a nio4i^ 
li^tion. In these cases the urine is generally albu-* 
minous from its containing the serum of the Upod 
in solution, and is frequently alkalescent, or speedily 
l^e^m^s so. This alkalescence of the urine seema 
tp depend, in part at least, upon the decprnposition 
pf the urea» hy the fixed alkali contained in the 
luucus above-mentioned. In ordinary cases, and 
when the mucus is not in very large quantity, this 
change does not take place till after the urine is 
rdded; but in severe and protracted cases, the 
changes take place in the kidneys themselves, or in 
the bladder, and thus the patient's sutferings - are 
much increased by the acrid state of the urine. In 
the earlier stages of this affection, the urinci though 
mot absolutely transparent, is nearly so, or becomes 
so on standing; but in the advanced stages, the 
secretion frequently puts on more of a piprulent 
^aracter, and the urine becomes opake. In fsi^ne 
oases dfd^idedly pundent urine, though the pus 
t(»df he flkfli^ lasiw^ 



oAfies it mny be getlerally inferred, that the piui il 
derived from an libscesis in the neightxmrhood of th^ 
kidney^ at at leafit thiit the kidneys ar^ only pM^ 
tially affected. 

Nearly the same reniat-ks ate applicable in thdta 

eases where the bladdet h affected. In ah^^thy 

bladder^ When thete is any foreign body^ An a c&lculnt, 

for example^ irritating it, the natural j^ect'etiwi df 

mneus is inereased* In sueh c^ses th^ tttnciis^ hkt'* 

ing its properties apparehtly but little ehailg^^ 

comes ftway diffused through the Uriiie, i^ndetihg it 

slightly turbid. Aft^ a time the mucus siilks to the) 

bottom^ where it ftdhetes together in a mt^t MA 

cannot be again difi\ised through the unttcj withottfi 

much shaking; and sometime it is So tenadotts, 

thftt on invetting the bottle in Which it is contain^!, 

it will be seen to form strings extending its whdl6 

lengths Under thei^ dtcutnstahees, and ^here tbHre 

im no Mhcr facts to which the ap{)e^r^bCe&l cab bcH 

deddedly reftoed^ the |^^enee of a stOhc in th6 bM«* 

lef id ^endcr^ v^ry ptobable. Wheil th6 quftntity Ot 

mtlciiis is gir^^tei^ th^n can be accounted fint on t&t; 

above Mipposition^ and the Urine, though &tidy hi 

albuminous^ there is ttodon to sU^ipeCt th& jnKHiettM 

of tnota ^ Im ot infl^mti^fttory ^ctioii in lh« cMte 

df the bldddci^i such M is pife^tot iii the ^f&m 
stttgei ttf cfttafrhus Vesie^^ and whlcti ttay glihe« 
rally be advantageously treated Iby loCal d(d)^Miolt 
When the quatitity of tnucus is \iaj gi«ai and 
edffiM Vfmf Ux Ittffe teaMeif whett 43ie iHHille k 
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white and whey*like, and never becomes quite 
dear on standing, or deposits a pulverulent pus- 
like matter besides the mucus, and which is again 
easily diffusible through the urine ; when this secre- 
tion is alkalescent and fcetid, and contains blood, 
there is reason to suspect the presence of disorganiza- 
tion, or disease of the coats of the bladder, in the 
effects of which the kidneys and constitution gene- 
rally participate, and which will almost certainly 
never terminate but with the life of the patient. 

In the affections of the bladder above-mentioned, 
the prostate gland almost always more or less partici- 
pates, so that it becomes difficult to distinguish the 
peculiar secretion of that organ ; but in some cases 
where this gland is irritated from any cause, its pe- 
culiar secretion becomes increased in quantity, and 
may, by its appearance, be detected in the urine 
when first voided. In oth^r instances, the quality of 
the secretion is much altered, and in such cases the 
quantity of the depraved mucus is very great. Ge- 
nerally speaking, when this gland alone is diseased 
the urine is acid, at least, in the early stages of the 
affection ; in other instances, when it is secondarily 
affected, the urine will be frequently found in an un« 
natural state, and most probably alkaline ; for an alka- 
lescent omdition of the urine is almost always ob- 
served to produce much irritation in this organ and 
its immediate vicinity. 

In the above sketch I have endeavoured to present 
my readers with a view of the most prominent par* 
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ticulars connected with a mucous and purulent con- 
dition of the urine ; but I regret to say, that by far 
the greater part of what I have observed on the 
subject cannot be described so as to be rendered in- 
telligible. There is no good chemical test of easy 
application, that will enable us to distinguish {(us 
from mucus, and, perhaps, the best method at pre- 
sent known, is that pointed out by Dr. Young, which 
is founded on their different optical properties.* 

8. Suppression and Retention of the Urine ; Uri- 
nary Fever. In ischuria renalis, or suppression of 
urine, the functions of the kidneys are more* or less sus« 
pended or destroyed, and the urine ceases to be 
separated. In retention of urine the kidneys per- 
form their ofiSce as usual, and the urine makes its 
way into the bladder, but from some cause it cannot 
be passed off from that organ. The symptoms at- 
tending these two affections are so different that 
they can hardly be mistaken, and in all doubtful 
cases the nature of the affection can be readily de- 
termined by the introduction of a catheter^ into the 
bladder. ^ 

Suppression of urine may be partial or entire, and 
may depend on a variety of causes ; these, however, 
in general, may be considered as of three kmds, in- 
flammatory, spasmodic, and mechanical, and the 
sjrmptoms will vary somewhat according to the na- 
ture of the cause. In suppression of urine, from 

* IntMvictipn to Medical I^iterature, p.;546. 
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whatever cause, there it always more or less of fever, 
aecompanied hy thirst and firequently an urinous taste 
in the mouth. The whole body also usually exhales 
an urinous smell, not only perceptible to the patiettt 
himself, but to others. As the suppression continue^ 
hiccup, with nausea and vomiting take place, to which 
generally succeed, if the flow of urine does not soon 
return, a difficulty of respiration, attended by coma, 
convulsicms and delirium, and death speedily doses 
the mdancholy scene. 

When suppressioti of urine is accompanied Jiy, or 
depends on inflammation of the kidney, Ihe syrapt- 
toms will partake more or less of the charact^ of 
those already described as produced by that aSb^ 
tion. When the signs of inflammation ate sb* 
sent, and the patient has been sulgect to gout> or 
if a female, to hysteria, the suppression may ht 
iupposed to depend^ in part at least, on spasm. The 
prestoce of a mechanical cause may be suspected, 
when Ihe p^son has been previously subject to cal« 
eulous affisctions, &c. Generally, howev^, in this 
latter case, the effects cannot be ascribed altogether 
to the riinple operation of Ihe mechanical cause, but 
in part also to the inflammation or spasm, or both» 
whidi it is liable to produce, and the affection thus 
assumes a mixed oharactar. 

Suppression of ttrtne> when complete, and of an ofi^ 
gtnd character^ or supervening on any acute disease^ 
for the most part, proves fatal. But there are many 
extraordftMTjr Hum dn reoord, in whieh^ in sup- 
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i^mbting urine has taken place by sweatingt vamiting; 
§tmh &^ and the patiwt under theise cureumstanocff 
hai iurvi?ed a long time, and even ultimately xs^r 
covered. These instances have generally nccwred 
in £(^mal§3 0f a nervous irritable temperament, in 
wh<^, for the most part, all isiich e;^traimiinafy 
devifl^iops &om nature take plaoe. 

From what has been said it will be readUy underr 
ptood, that the treatment of suppremon of urine will 
depend ehiefly on its i^use, and the nature of the 
symptoms with which it i# associated. When eomr 
bined with inflammation of the kidney the aetive 
antiphlc^tic means, pointed out in that affeeti0n, 
will be required. When of a spasmodic character, the 
chief rdiance will be plaoed on antispasmodic remedies, 
C9pjai»e4 iu ebronie or p»rti«l forma of the >ffeo 
tm with diuretics or tonics; ox if associated with 

go^t, pUmulating cataplasms may be applied ^ 
the feet, &Ct W\mi evidently connected vnth a 
m<9ehimical cause, as ci^cnlus, recourse must be 
hid to the means recommended in sudi affeetioni^ 
and at the same time care must be taken to hoep 
down as mu^ as possible the more active symptoms 
9f inflammation, &e. 

Jn retention of urine there is always mort m lass 
i4 puin aud imeMind«9 in the region of the Uaddi^r, 
•(sixmpeisued fior the meet pari with an ur^snt d«p 
Hire te pans oW the mine. The distended bladder 
file fmm»f te moit tttataneei, a vwelling above the 
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pubes, not only perceptible to the touch, but aome^ 
times even to the eye ; and the drawing off of the 
urine by the catheter, if this can be effected, always 
gives great and immediate relief to the patient's 
sufferings. 

Retention of urine may proceed from inflamma- 
tion, spasm, or mechanical obstruction at the nedc 
of the bladder, or from a combination of these causes: 
Sometimes it depends on paralysis, or other affections 
of the bladder, such as a pretematumal thickening of 
its coats, &c. ; in short, there is hardly any affection 
liable to be produced by such a variety of circum- 
stances, or that requires more carefrd attention and 
study on the part of the surgeon, within whose pro- 
vince the treatment of this affection usually depends; 

Retention of urine, when complete, and permitted 
to continue for some tiine, almost always ends fatally; 
either by acting on the kidneys and producing sup* 
pression, or by terminating in rupture, gangrene, 
&c. of the bladder. Even when permitted to exist 
in a less degree for any length of time, it is very 
apt to terminate in partial paralysis, or other dis- 
tressing affections of that organ. 

As retention of urine depends on such a variety of 
causes, many of them belonging exclusively to the 
surgeon, of course the treatment must be very vari- 
ous/ Generally speaking, when inflammatory symp 
toms are present, the usual well-known means* fot 
removing them must be speedily had recourse to; 
If the retention depends on » cause of a qraconodie 
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character^ in oonjunction with warm fomentations^ 
&». sedatives, either internally or hy way of clyster, 
ifill be usefiil; and in spasm of the neck of the 
bladder in particular, the tinct. ferri muriatis may 
be taken in doses of ten or fifteen drops every 
ten minutes, till the eflFect be produced. When 
these means fail, and when the retention depends 
on a mechanical cause that cannot be removed, and 
the catheter cannot, be introduced, so as. to draw off 
the urine, recourse must be had for immediate relief 
to puncturing the bladder. 

9. Incontinence of Urine, like suppression and 
retention, depends on a variety of causes. In early 
life it is often associated with some tendency to 
urinary disease, and very frequently a disposition 
to gravel ; or sometimf s, as in young females, with 
constitutional irritability and weakness. In advanced 
life, this affection is almost always associated with 
some organic or other affection of the neck of the 
bladder, or prostate gland. 

Incontinence of urine in children takes place, for 
the most part, in the night only, and while they 
are sleeping ; and if close inquiry be made it will be 
generally found, that under these circumstances the 
urine is passed off voluntarily under the influence of 
a dream. In such cases I have uniformly found, on 
examining the urine, some unnatu^l property of that 
secretion, and most generally a strong disposition to, 
ox actual deposite of gravel. Hence I have been led 
te^infer^ that in this speciesLof urinary incontinenoe^ 
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the amd propertiiw of the urine are ehiefly lA fimit, 
and that these, favoured, perhaps, hjr the position of 
the body, and probably also the morbid saisilnlity of 
the bladder, excite so vivid an impression on the 
imagination as actually to lead to a voluntary diik 
charge of the urine. In this form of incontinence of 
urine, mere habit, and particularly the custom of 
lying on the back, has considerable effect in keep^ 
ing up the disease, and in some individuals, in whooi 
the original cause has been long sinoe removed, the 
affection seems to occasionally recur ^rom this dr* 
eumstance. 

On the other hand, I have met with cases c^ in*- 
Mn^enee of urine in young people whiek might be 
oonsidered as of an involuntary or passive najfcuie^ 
and in which the urine flowed off in the night 
without their being conscious of it. In such 
there seemed to be some peculiar morbid 
of the urinary organs, exceedingly difficult to ^ 
overcome, as the affection (which could hardly be re*- 
furred to an unnatural c<mditi(m of the urme) 
has sometimes remaned more or less till long 
after puberty, and even till, late in life, in spite 
of every remedy. This form of the affection, as well 
indeed as the above, sometimes runs in 



and I have known almost all the children, espor 
dially the females, of a large family, more m less 
subject to it 

Inoonttnmce of urine, in aged isdtviiteals^ itg»^ 
MraUy ^ a very different dbaraeter from ikmfiilbn% 
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Md nuiy depend oa a Tariety of etusesi mch is ymrir 
MB dinettes about the neck of the bladdet and pr<Mt 
tate» general paralysis, partial paralysis prodwed 
by injuries of the spine^ oter distension of the Uretiir* 
fnna eakulus^ &e. 

Ftmn what has been said of the nature and causes 
of urinary incontinence, it wiU be readily seen, that 
the treatment of this affection will vary very much in 
different instances. lU children, when it is asso* 
eiated with gravel, it is of the utmost importaact 
tiiat this point should be attended to» and th^ ap* 
propriate treatment employed in the first ph^e, lor 
without this, almost all other remedies will be in 
vain. After the tendency to gravel has been sub* 
dued, tonics and particidarly sea bathing, &o. may 
be employed with advantage ; and in those instances 
partiimlarly distinguished by want of power or sensi* 
biUty m the urinary organs, various stimuli, snob 
as OBUtharides, either exhibited internally, or in the 
form of blisters, so as to sensibly affect the neck ot 
the bladder, often produce much advantage. The 
lame, or similar means, may be employed in ad- 
vanced life, when the nature of the affection is ana- 
Ic^ous ; but when it depends on some organic affeo* 
tion, which is by £ax most frequently the case, the 
aid of the surgeon is commonly necess^y. In such 
distressing cases some receptacle or vessel for re- 
ceiving the urine as fast as it flows away is necessary, 
and thun the disagreeable consequences arising from 
tkm erase is in some degree j^evwted. The Jugum 
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peiM in meh cmbs hat been much 
by scnnie foreiga rargeon^ and thei» may be iiK 
fltanees in wfaidi it may be employed widi advan- 
tage^ but in general, I believe, its uae is depreeated 
in this country, espedaUy m young peopie, in whom, 
if the case is properly treated, it can be very addom 
necessary. 

10. Pains in the Back and Loins. Patienfii 
often complain of pain and uneanness abimt 'thfe 
back and loins^ acccmipanied by various anomalnus 
sensatiolis, which make them apprehenave of thfe 
present of stone, or some worse affection of the 
kidneys, &c. Many of these sensations are often 

are of so doubtftil or anomalous character, that 
in many instances, it is very difficult to determine 
what they indicate ; and it is with a view of fiicili- 
tating a discrimination among these various symp- 
toms, that my attention in this paragraph is chiefly 
directed. 

When there is pain in the region of the lddneys» 
accompanied by symptomatic fever and derangement 
of the stomach, with scanty, high coloured, and add 
urine, there is reason to suspect the presence of 
inflammatory action either in these glands or their 
immediate neighbourhood. When in conjuncticm 
with the above symptoms the pain extends down- 
ward and forward towards the groin and is ac* 
companied by vomiting, retraction of the testide, and 
numbness in the ^tl%h on the same side, -with pailn 
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M tenderness just above the pubes, and bloody urine» 
there is reason to suspect the presence of a calculus 
in the kidney or ureter. If the patient has formerly 
passed lithic acid, or if this appears in the urine at the 
time of the attack, the calculus is probably composed 
of that substance. If the patient is in the prime of 
life; has never passed gravel of any sort ; if his gOr 
neral health is good, or at most, if he labours only 
under some obscure gouty symptoms, or inherits a 
.tendency to that affection, and if the urine be of > 
yellowish cast, and not remarkably acid, th^e is 
reason to suspect that the calculus is of the mulberry 
variety. If the constitutional irritation be more than 
usually urgent, the urine pale coloured and alka- 
lescent, or speedily becomes so, and abounds in 
the phosphates, the calculus will most probably be 
found to consist of the phosphates chiefly. This 
latter, however, as well as the cystic oxide renal 
calculus, are very rare forms of the disease. 

When more or less of the above sjnnptoms occur, 
they generally render the presence of a calculus in 
the kidney imequivocal ; but there is a great va- 
riety of anomalous symptoms connected with this 
subject, which, in the absence frequently of the 
characteristic symptoms above-mentioned, render it 
impossible, in many instances, to come to any certain 
determination on the point : such are a constant sen- 
sation of uneasiness, soreness, heat, or chilliness about 
the back, accompanied by flushes* of heat, extending 
m<^ or less over the whole hoffy^ ^nd an apparent 
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ntohinK of blood to the head, with HnnltM MrkM, if»* 
ridUfi tienrotls ai^efiotis in different parts of the body, 
A« paiti and soretiesfl iti the epigastric teflon, ilat^ th^ 
isourse of the ttenres of th^ aim, &c These yynip WBts 
ft^ almost always ammeeiteA with great d«frangeili«ttt 
of the digestive Unctions, and a very tinnattiTal eoik 
dition of the urine^ and however severe and larouUft^ 
iMie they ntay be, are in many iiistati^es m^Mly 
iyinptotfiatie. They o^^ir mogt frequ^tly ill iftiddte 
iged individuals labotdring under hypoehoiidHftds, «0d 
in those who have never had gout, but Who s^6in to 
inherit a disposition to that affection. I bate kiioWfi 
them also happen v^ry frequently in individuals who 
have spent a large portion of their life in warm 
^matei, and in such the right side in particular has 
been most frequently affected : hence the idea that 
the affection was connected vnth some hepatic de^ 
rangement, and niercury has been given fi^eely, but 
too frequently With very little advantage, and often 
with decidedly bad effects. 

The symptoms above-mentioned are sometimes 
associated with, or assume the form of a rheumatie 
or muscular affection ; in this case they are apt to 
be much increased by motion ; while ott the contrary, 
in many cases, nothing affords such decided and 
immediate relief as exercise ; in such cases as the 
latter, one would hardly suspect the presence of a 
talculus in the kidney, yet I have known this dr- 
eumstance occur, when, in conjunction with the 
Mher iymplMis, those of the presence of a oalettltts 
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•eem^d uneqmvocdi. I m^ntioii this to durir famr 
exceedingly difficult it is to fonn m Mtis&etory to* 
tion of the pteAse nature of the affisction in theie 
easMy and how guarded we should be in our piof* 
nosis. I have known such affisctions continue tm 
many years, in spite of every remedy, and at leB|^ 
terminate (idomdtimes fatally) by a sudden detenni- 
iiation of blood to ihe head» or some oth^ ptet* or 
by an attack of irregular gout. Occasionally thejr 
have tominated in the passing of a sinall mvh 
h&tty calculus, and in one case, after no less than 
eleven years of suffering, a case of this deseriptioa 
terminated in this manner, and the patient . b#^ 
eame comparatively well for a time, till anodlcf 
oaleidus, as was evident from the symptoms, began 
id form in the kidney* 

Of these symptoms, although it is imposdible^ di 
before observed^ td determine any thing with eer* 
tainty with regard to the presence or absence of 
stone in the kidney, yet the fiict should be alwaya 
borne in mind, that they may indicate the jn^ 
senee of such an affection, and at any^rate they 
render it very probable, that such a thing will 
happen ; more especially when the individual is of 
a gouty habit, or has suffered from chronic hepatic 
aflJBCtions in warm climates, &c. Hence the attea^ 
tioh should be particularly directed to this pointy 
and the imnatural state of the urine counteracted 
as speedily as possible, by the appropriate remediel^ 
and aeeoidittg t6 the prindples laid down in th0 
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^preceding pages. Great attention also should be 
paid to the constitutional symptoms, which must be 
eonibatted as efiectually as possible, by close attention 
1l> regimen, and all tho^e remedies, the exhibition of 
which is too well understood to require to be de- 
tailed here. 

• 11. Irritation and Pain in the Bladder. It need 
scarcely be observed, that by irritable bladder, is here 
meant any state of that organ connected with a 
frequent desire and pain or difficulty of voiding the 
nine. An irritable state of the bladder therefwe 
maiy depend on a great variety of causes, many 
of which, as well as their modus operandi^ are suf- 
ficiently obvious and intelligible ; such, for example, 
'axe the presence of a stone, or other foreign body in 
the bladder ; organic diseases of that organ, &c» On 
these obvious points, which have been already dis- 
cussed, I shall not dwell here, but shall confine my 
attention to circumstances of a more doubtful cha« 
iMter, asid that chiefly with a view to diagnosis and 
the exhibition of remedies. 

When the urine is perfectly natural, both in quan- 
tity and quality, and contains no mucous, purulent, 
or bloody deposite, there is reason to infer that the 
cause of the irritation is not connected with the 
urinary system, and must be sought for elsewhere, 
as in the rectum (or uterine system in females), &c. 
When the quantity of urine is simply increased, but 
this secretion is otherwise natural, and contains no 
mucus, &C49 the irritation probably partakes of « 
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spasmodic character, and in fismales is likely to fee 
connected with hysteria. When the urine is natural, 
hvii, contains much mucus, the whole inner coat of 
the hladder is likely to be more or less involved in 
the affecti<ni ; when natural urine contains pus or 
blood, the affection is probably of a more local ch»> 
racter, as abscess, calculus, &c. 

When the urine is unnatural and more especially 
when it is alkaline^ it is evident that the kidneys, 
and probably the whole system, are implicated in the 
affection, and it becomes thus of a much more formi* 
dable character. Alkaline urine, of itself, is not only 
liable to cause great irritation in a healthy bladdex; 
but probably cannot continue long without actually 
producing a chronic disease of its inner coat ; and when 
these two cireumst&nces exist at the same time, the su& 
ferings of the patient are commonly very great, — in^ 
deed they constitute one of the most distressing and 
formidable instances of irritable bladder. In some 
of these cases it is exceedingly difficult to determine 
whether the kidney or the bladder be the principal 
seat of the disease ; as in certain renal affecticms in 
particular habits, even when the urine is not very 
unnatural, the pain is confined chiefly to the neek joS 
the bladder ; but when the urine is actually diseased^ 
and more especially alkaline, we may be certain, as 
before observed, that the kidney is functionaUy ; and 
if the patient be of a scrofulous habit, and the case 
of long standing, very Y^^^y organically i^ected, 
and the progposis Js uniformly much more im&vour- 
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•Ue. Attention to these ample nslet wiU eometiiiict 
fimiieh a due to the nature of tiie afibotum, when 
ifveiy thing from the other gymptomt akme appeatt 
fiill of obecurity and uncertainty. 

Before 1 dose thii subject it may be Well to re* 
mark, that hysteric females often suffiir the most 
excruciating agony in the r^on of the faUdder and 
urethral whieh sometimes assumes all the charaeters 
of stons^ &c* The state of the urine will, as befine 
obsenredi generally throw light on this sulgeGt, but 
stall reliance should never be placed on this alone^ 
and in all doub^id cases the most careful and rigid eofii* 
amiliation will be necessaty. For it should be always 
borne in mind# that in irritable habits, and especially 
in females disposed to hysteria, a very slight cause, 
stadi as small stcme in the bladder, && will often 
produce very great suffering, and that in sudi eases 
though the hysteric symptoms predominate, and 
eonoeai the original character of the disease, it is 
Bevertheless of a mufed character, and will probably 
oease entirdy on the removal of the slight exdting 
cause^ 

With respect to the treatment to be adopted in an 
irritable state of the bladder, this of course will de- 
psnd on the cause* In all cases, however, the pro^ 
perties of the urine are to be unifmrmly taken into 
account ; and it should be constantly borne in mind, 
that in many instances it is much more easy to do a 
great deal of mischief by injudidous remedies, than it 
is to do good by any treatment whatever. The eadubi-i 
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tion df alkalino and acid remfidies will be J^aguli^idd 
according to the condition of the urine, a(\d the 
priilciples bi»for^ laid down. With re^peQt to bal- 
samic and other remedies of that Qbaracter^ whidi 
havQ beeo cpiipidered to act spepifically in som^ ^t^tes 
<9f imUH^ik hkMeft I can «ay very Uttle. I ^ejier 
the soothing plan in all in«tanceis, and whatev^ Wr 
ei^a^es tba pain and irritation seem^ to m^ to bp cfilcu- 
Utfd to do mi^chieff That many of the hilsiamic le^ 
niedies act in this manner, when givon m large das<»^ 
tb^ QUI ba no dQubt» and in morq than one instance I 
have seen them (turpentine (yK the Dutch dropSf jm 
example) when given in this manner, lead to fatfil 
^ensequenoes. If they are uised it jdiould be with pau- 
ti^9P» m there are i^me constitutions and ca^s th^t wiU 
n^t bfi^ them in any ahape or quantity, while otheri 
will bear them appi^rently with advwtage, eve© 
in ]^etty Jwrg^ dopefi. As a genwd rule, tb^rfpre, it 
wtU be best to begin wth very small doses (com- 
biolPi; them pt rbaps with sedative in some instances)^ 

and to push them very sjpwly and wrefolly; ia4 

sbonld tbey appew? to in^eas^ the irritation, ^Im to 
diminiah the done, or, what is bf^r^p auqpend th^ use 
of the lemady f(^ a time. Exhibited m th\n w»y 
they wUl do w> harm at Jeasti and in some caws 
thenen is a dbanoi^ of their doipg good. 
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Tests, Apparatus^ S^c^ required in making Experi- 
ments on the Urine^ 

Perhaps the following list may not be deemed sn- 
perfluous by some of my readers. 

Litmus Paper, blue and red ; Turmeric Paper. 
By these all points connected mih the acesoency and 
alkalescency of the urine may be determined. 

A JVatch Glass, or what is better, a thin plati^ 
num vessel of the same shape, for detecting an excesft 
of urea, evaporation, &c. 

Two small Discs of Plate-glass for discriminat- 
mg pus from mucus, according to Dr. Young's me- 
thod. They are also useful for other purposes. 

A Bottle for determining the specific gravity of the 
urine ; or what is better, a small portable hydrometer, 
inade by Tuther, 231, High Holbom, for that purpose, 
and which is sufficiently accurate for practical use«. 

A Blow-pipe, Forceps, &c by which almost every 
experiment that can be required can be readily made 
en gravel or calculous matters, so as to lead to a 
^owledge of their nature. 

These, with one or two small test tubes, and small 
stoppered phials, containing solutions of pure am^ 
monia, potash^ and nitric acid, can be readily packed 
mto a small portable case, or pocket-book, and will 
be sufficient, by the aid of a common taper or candle^ 
to perform all the experiments on the urine, and 
urinary productions, that are commonly necessary in 
a practical point of view. 
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Abscesi^ of the kidney, symptoms of, 213. 
■ ' ■ . scrofulous, on, 215. 



of the prostate gland, symptoms of, 250. 



Acidification, th^ most remarkable feature in. the operation of 

the kidneys, 31. 
Acidity, apparent, of healthy urine, cause of, 12,291. 

preternatural, most frequent cause of, 24. 

method of judging of, from the appearance 

and tests, 291. 
Albumen in the urine, of two kinds, 8, 39* 
Albuminous urine, 7> 39. 

remarkable case of, 41. 

may exist for years without much detriment to the 

patient, 46. 

singular properties of, when containing amorphous 



sediments, 48. 

AlchemiUa arvenm^ when useful, 149, 185. 

Alkalies, fixed, exi^t both in the blood and urine, 26. # 

Alkaline urine, on, 291. 

produced by injuries of the back, 180. 

most effectual mode of rendering the urine, 144. 

Alternating calculus, description of, 91. 

comparative frequency of, &c. 105. 

Ammonia in the urine probably derived chiefly from the decom- 
position of urea, 27. 

does not exist in the blood, 27- 

Amorphous sediments, general description of,. 83. 

Animal diet, influence of in diabetes, 7S; 
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Back, injuries of, produce alkaline urine, 180. 

■ paint in, what they indicate^ 310. 

Benzoic acid stated to exist in the urine of children — doubtful, 

18. 
Berzelius, analysis of the urjqe by« 5. 

supposes the apparent acidkj ot the urine to depend 

on the lactic and lithic acids, 1 1 . 

Bile in the urine, how detected, 20. 
Black urine, remarks on, 15. 
Black all, Dr., on albuminous urine, 47. 
Bladder, calculus in, symptoms of, 223. 

■ treatment of, 259. 



inflammation of, fi38. 

. treatnent of, ^66. 



irritable, on, 314. 

ipaiin and paralysis of, %96* 

treatnaent of, 270. 



-^ ulceration of, 249. 

treatment of, 269. 
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Blaae, Sir G., en the composition oi calculi, 115. 

■ on the effects of saline compounds contaiaiiig a 
vegetable acid, 144. 
Blood, properties of, 1. 
Bloody urjne, on, 296. 
Blue, FruisiaD, in the urine, 19. 
Bone earth calculus, description of, 89. 
i*— < — I ' J. doubt^l if of urinary origin, 90. 

Calculus in the bladder, origin and symptoau of, 22S. 
treatment of, 259. 



>- in the kidney, origin and symptoms of, 203. 

treatment of, 219. 



'V of the prostate, description of, 94. 

symptoms and treatment of, 234, 265. 



Calculi, urinary, general descriptipn of, 86« 

I m a u w ii comparative pravaleney of the different varieties of, SiS, 

■ consist essentially of four elementary substancca only, 
114. 

law/ itiportant, respecting, llj. 

■ solvents for, 284. 
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Carbonic acid in the urine, 18. 

Carbonate of lime calculus, 93. 

Catarrhus vesicas, symptoms of, 245. 

'■ treatment of, 267« 

Children, liability of, to gravel and calculous affections, ISl. 
■ importance of attending to urinary diseases in, l^T. 

Chylous urine, 39. 

■ ■ remarkable case of, 41. 

Colour of the urine, what it indicates, 288. 

Colouring matters of the urine, on, 21. 

Comparative prevalency of the different varieties of urinary cal- 
culus, 95. 

Gopapound or mixed calculi, description of, 92. 

— comparative frequency of, 112. 

Crystallized sediments or gravel, general description of, 84. 

Cutaneous affections sometimes associated with gravel and other 
urinary diseases, 138. 

Cystic oxide, properties of, 19. 

calculus, description of, 89. 

comparative frequency of, 102. 

« symptoms of, in the bladder, 231. 
- diathesis, history and treatment of, 163. 

Cystirrhoea, symptoms of, 245. 

■ treatment of, 267. 

Cystitis, or inflammation of the bladder, symptoms of, 238. 

■ treatment of, 266. 

Diabetes, symptoms of, 63. 

m ^ternation, remarkable, of the saccharine matter and 

urea in, 81. 

> animal diet, influence of, in, 79« 

diuresis not a necessary symptom of, 64. 

— — — instances of the apparent hereditary nature of, 69. 

opium, influence of, 74. 

proximate cause of unknown, 71. 

specific gravity of the urine, importance of attending 



to in, 61. 

-^ ditto table of, in 6&. 



urine, properties of, in, 60. 



Diuresis, what, 60. 
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Earthy principles in the urine, 27. 
EUiotson, Dr.| on opium in diabetes, 74. 

Fibrinous calculus, account of, 93. 

Fluoric acid, said by Berzelius to exist in the urine, 26. 

Forbes, Mr. M., on gravel, 129* 

Fusible calculus, description of, 91. 

comparative frequency of, 102. 

Gout frequently associated with gravel and calculous affections, 

131. 
Gravel, and calculi, general description of, 83. 
frequency of, in some districts, and rarity in others, 

139. 
«■ hard waters, bad effect of in, 119. 

red or lithic acid^ symptoms, &c. of, at difierent pe- 



riods of life, 128. 

—— tendency to frequently inherited, 138. 

— -— treatment of, 143. 

white or phosphatic, on, 174. 177- 

— — treatment of, 182. 



Hematuria, on, 296. 

Hard waters, pernicious effects of in gravel and calculus, 119. 

Hereditary nature of diabetes, 69. 

— — of gravel, &c., 131. 138. 

Incontinence of urine, on, 307. 
Induration of the kidney, on, 216. 
Inflammation of the bladder, on, 238. 
■ treatment of, 266. 



of the kidney, on, 211. 

■ treatment of, 218. 



of the prostate gland, 241^ 

treatment of, 267. 



Irritable bladder, on, 314. 

Kidney, abscess in, symptoms of, 213. 
I treatment of, 221. 

* calculi in, symptoms of, 203. 
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Kidney, calculi in^ formation of, attempts to explain, 207. 
' treatment of, 219. 



- gangrene of, 217. 
» induration of, 216. 

- inflammation of, symptoms of, 211. 

treatment of, 218. 



- prognosis in affections of, 21 7< 



Lactic acid, and its accompanying animal matters, exist both in 
the blood and the urine, 20. 

'■ supposed by Berzelius to impart many of its properties 
to the urine, 20. 

Lateritious sediments, composition of, 15. 

Law, most important, deduced from the composition of urinary 
calculi. 111. 

Life, periods of, most subject to calculous affections, 272. 

Lime, phosphate of, in the urine, 27. 

Lithate of ammonia and lithate of soda chief ingredients in amor- 
phous sediments, 15, 83. 

and phosphate of ammonia chief cause of 

apparent acidity of healthy urine, 12, 291. 

' calculus, description of, 87. 

symptoms and treatment of, 263. 



of soda constitutes the gouty concretion, 12. 

sometimes met with in the urine in large quan- 



tities, and perfectly white, 127, 295. 
Lithic acid, on, 11. 

— — amorphous sediments on, 116. 

; of three kinds, yellow, red, and pink, 121. 

■ — treatment of, 141. 

' calculous, description of, 86. 

■ comparative frequency of, 99. 

' symptoms of, 230. 
— • treatment of, 261. 



changes it is capable of undergoing, 14. 
diathesis on, 116. 

treatment of, 141. 



existence, mode of, in healthy urine, 1 1 . 
gravel, symptoms, &c, of, 128. 
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Llthic acid gravel, treatment of| 149. 

waters, hard, bad effects of, in, 119. 

Lithotomy, when to be performed or not, 279. 

■ mortality from, 277- 

Magnesia in the urine, 27. 

chiefly combined with phosphoric acid, and how de- 
tected, 27. 
Marcet, Dr., on the collection of calculi at Norwich, 96. 
■ fibrinous calculus, 93. 
' melanic acid, 15. 

■ mortality from lithotomy, 273. 

■ xanthic oxide, 19, 93. 

Melanic acid, on, 15. 

Mixed or compound calculus, description of, 92. 
Mortality in the general from lithotomy on, 277. 
Mucus in the urine chiefly derived from the bladder, &o. and 

its properties, 29, 299. 
' Mulberry calculus, description of, 88. 

comparative frequency of, 101. 

history and cases of, 153, 231. 

treatment of, 160. 

Muriatic acid probably the most frequent cause of preternatural 

acidity in the urine, 25. 

■ and muriates exist both in the blood and urine, 24*. 
How detected, 26. 

Nephritic calculus , hii?tory of the symptoms and formation of, 

136. 
descent of from the kidney, symptoms of, 

203. 

treatment of, 219. 



Nephritis, symptoms of, 211. 
treatment of, 218. 

Opium, influence of in diabetes, 74<. 

■ in excess of urea, 56, 

when the phosphates are deposited, 183. 

Organic diseases of the kidney and bladder, on, 202. 
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Organic diseases importance of attending td the ptopertiei of 

the urine in, 271, 293. 
Oxalio acid not an ingredient in the hlood or healthy urinei 17. 
Oxalate of lime or mulberry calculus, description of^ 88. 
' comparative frequency of, 

101. 

symptoms of, 23L 



diathesis, symptoms of, 153. 

treatment of^ 159. 

rarely appears as gravel or amorphous sediment. 



18, 153. 



Pains in the back and loins, what they sometimes indicatOi 310. 

Paralysis of the bladder^ on, 258. 

■ treatment of, 270. 

Phosphate of lime, or bone earth calculus, description of, 89. 

' doubtful if of urinary 

origin^ 90, 94. 

and triple phosphate of magnesia and ammo- 



nia calculus, description of, 91 . 

' comparative frequency of, 102. 

_««««______ symptoms of, 233. 

treatment of, 264<. 



Phosphates rarely form the nuclei of calculi, 210. 
Phosphatic amorphous sediments, on, 84. 

' symptoms of, 177. 

---^-------—---— -—-——— treatment of, 182. 

■ calculi, symptoms of in the bladder, 233. 

' comparative frequency of, 102, 

' treatment of, 264. 



diathesis, on, 170. 

...-^ transition from the other diathesis to, 



170. 



symptoms of, 174. 
treatment of, 182. 



gravel, symptoms of, 174. 
treatment of, 182. 
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Phosphorus exists both in the blood and urine, 23. 

■ importance of, in a patiiological point of tieW|>93. 



526 INDEX. 

Fbotphorus fo abundant in the urine as to sometimes render it 

luminous in the dark, 24. 
Pink amorphous sediments, on, 125. 
^— urine, on, 125. 289. 
Potash in the urine, hour detected, 26. 
Prostate calculus, description of, 94. 

symptoms and treatment of, 2S4, 265. 



- gland, abscess of, 250. 

— — — enlargement, chronic, of, 253. 

— — -— inflammation of, 241. 

— ^— -^— — — — treatment of, 267. 



Prussian blue in the urine, 19. 

Purpuric acid, how formed from the lithic, 14. 

Purpurates, cause of red colour of the lithic amorphous sedi- 
ments, 16. 

Pus in the urine, on, 30. 299. 

-i— a principle very similar to, derived from mucous membranes, 
80. 299. 

^— method of distinguishing. Dr. Young's, 303. 

Quantity of the urine increased or diminished, what it indicates, 
287. 

Red amorphous sediments, on, 123. 
Renal calculus, formation and symptoms of, 136. 
— descent of from the kidney, symptoms and treat- 
ment of, 203. 219. 
Retention of urine, on, 303. 

Scrofulous abscess of the kidney, on, 215. 

Sediments, urinary, on, 121.294. 

■ best method of examining, 126. 

Serous urine, on, 47. 

Sex, male most subject to calculous affections, 275. 

Silex, said by Berzelius to exist in the urine, 28. 

Smell of the urine liable to be affected by ingesta, 22. 

Smith, Mr., on the frequency of calculous affections, 272. 

Scemmerring, M., on the affections of the bladder, 250. 

on the frequency of stone, 276. 

Soda, salts of, in the urine, 26. . 



INDEX. S27 

Specific gravity of the urine of great importance in many in- 
stances, and particularly diabetes, 61. 290. 

table of in diabetes, 62. 

Stone in the bladder^ &c. See calculus. 

Sugar, not an ingredient in the blood or healthy urine, 19. 
■ diabetic properties of, 20. 
signs of in the urine, 20. 291. 

Sulphur exists both in the blood and urine, sulphuric acid, and 
the sulphates in the urine only, 22. 

Suppression of urine, on, 303. 

Suppuration and abscess of the kidney, on, 213. 

scrofulous of the kidney, symptoms of, 215. 

» of the prostate gland, 250. 

Transparency of the urine, on, 288. 

Triple phosphate of magnesia and ammonia calculus, descrip- 
tion of, 90. 

Ulceration of the bladder and prostate, 249. 
Urea, description of, 8. 

not the cause of the sensible properties of the urine as 

formerly supposed, 8. 
- excess of peculiar disease, from, 50. 
>- method of detecting, 10. 
- cases of^ 54. 
in diabetes, alternation of, with the saccharine 



principle, 81. 
Urine, apparent acidity of, causes of, 12, 291. 

' preternatural, most frequent cause of, 24. 

albuminous, on, 7. 39. 

singular properties of, when containing amor« 



phous sediments, 48. 
alkalescency of, 291. 

- black, 15. 

- bloody, 296. 
-.colour of, 21. 288. 



- composition of healthy, 4. 

general remarks on, 31. 



method of examining, ^5. 
mucus and purulent, on, 299. 
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UriiWf pinki ooi 1£5« 889. 

)f attending lOj 
fections of the urinary organs, 271. 2d3« 
— purulent, on, 299. 
quantity of, 287. 
retention of» 303* 
sediments of, 294. 

best method of examining, 126. 



specific gravity of» 290. 
suppression of, SOS. 
transparency of, 288* 
watery, 7. 
white sediment of, on, 127* 295. 



Uva ursi, good efiects of, certain affections of the urinary organsj 
185. 268. 

Water forms the bases of all animal fluids, 6. 
Watery urine, 7. 

Waters, hard, bad effects of in gravel, &c. lid- 
White sediment, rare, on, 127* 295. 
WoUaston, Dr., on cystic oxide, 16S. 

Xanthic oxide calculus, 19. 93. 

Yellow amorphous sediments, on, 121. 
Young peoptei incontinence of urine in^ 807. 



THE END. 
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